
US011412570B2 

( 12 ) United States Patent 
Jung et al . 

( 10 ) Patent No .: US 11,412,570 B2 
( 45 ) Date of Patent : Aug. 9 , 2022 

( 54 ) METHOD AND APPARATUS FOR 
REPORTING CAST TYPE BY UE IN NR V2X 

( 71 ) Applicant : LG Electronics Inc. , Seoul ( KR ) 
( 72 ) Inventors : Sunghoon Jung , Seoul ( KR ) ; Heejin 

Kim , Seoul ( KR ) ; Seungmin Lee , 
Seoul ( KR ) ; Youngdae Lee , Seoul ( KR ) 

( 52 ) U.S. CI . 
CPC H04W 76/40 ( 2018.02 ) ; H04W 4/40 

( 2018.02 ) ; H04W 4/70 ( 2018.02 ) ; H04W 
28/0268 ( 2013.01 ) ; H04W 56/001 ( 2013.01 ) ; 

H04W 76/14 ( 2018.02 ) 
( 58 ) Field of Classification Search 

CPC H04W 76/40 ; H04W 4/70 ; H04W 76/14 ; 
HO4W 4/40 ; H04W 28/0268 ; HO4W 

56/001 
SPC 370/329 

See application file for complete search history . ( 73 ) Assignee : LG Electronics Inc. , Seoul ( KR ) 
( * ) Notice : ( 56 ) References Cited Subject to any disclaimer , the term of this 

patent is extended or adjusted under 35 
U.S.C. 154 ( b ) by 45 days . U.S. PATENT DOCUMENTS 

( 21 ) Appl . No .: 17 / 055,755 2013/0039324 A1 * 2/2013 Kwon H04W 72/04 
370/329 

H04W 76/14 
370/328 

2014/0010172 A1 * 1/2014 Wei Jun . 14 , 2019 ( 22 ) PCT Filed : 
2015/02 15982 A1 PCT / KR2019 / 007238 7/2015 Siomina et al . 

( Continued ) ( 86 ) PCT No .: 
$ 371 ( c ) ( 1 ) , 
( 2 ) Date : Nov. 16 , 2020 FOREIGN PATENT DOCUMENTS 

CN 106559732 4/2017 ( 87 ) PCT Pub . No .: WO2019 / 240550 
PCT Pub . Date : Dec. 19 , 2019 OTHER PUBLICATIONS 

( 65 ) Prior Publication Data PCT International Search Report in International Appln . No. PCT / 
KR2019 / 007238 , dated Sep. 24 , 2019 , 2 pages . US 2021/0243837 A1 Aug. 5 , 2021 

( 30 ) Foreign Application Priority Data Primary Examiner Mark G. Pannell 
( 74 ) Attorney , Agent , or Firm — Fish & Richardson P.C. 

Jun . 14 , 2018 ( KR ) 10-2018-0067847 

( 51 ) Int . Cl . 
H04W 4/00 
H04B 1/16 
H04W 76/40 
H04W 4/70 
H04W 76/14 
H04W 4/40 

( 2018.01 ) 
( 2006.01 ) 
( 2018.01 ) 
( 2018.01 ) 
( 2018.01 ) 
( 2018.01 ) 

( Continued ) 

( 57 ) ABSTRACT 

Provided are a method for transmitting information on cast 
type by a first apparatus ( 9010 ) , and the first apparatus 
( 9010 ) supporting the same . The method may include : 
initiating a sidelink service with a second apparatus ( 9020 ) 
based on a specific cast type ; and transmitting information 
on the specific cast type related to the sidelink service . 

15 Claims , 27 Drawing Sheets 

Second UE First UE Network 
( e.g. BS ) 

SL assistance information ( UE ID ) S1900 

Link Selection Policy 
- Allowed interface = { only Uu ) 

Decision node - { BS ) -S1910 
Direct Connection Request -S1920 

Direct Connection Request -S1930 
Direct Connection Accept S1940 

Direct Connection Accept $ 1950 
Direct Connection Confirm -S1960 

Data for confirmed service S1970 



US 11,412,570 B2 
Page 2 

( 51 ) Int . Ci . 
H04W 28/02 
H04W 56/00 

( 2009.01 ) 
( 2009.01 ) 

( 56 ) References Cited 

U.S. PATENT DOCUMENTS 

2015/0271675 A1 * 9/2015 Cheng 
2016/0007259 A1 * 1/2016 Fukuta 

H04W 12/106 
455/410 

HO4W 36/38 
455/437 

H04W 52/0216 
370/328 

2016/0150584 A1 * 5/2016 Ohta 

HO4W 72/1278 

H04W 88/04 

2016/0302215 A1 10/2016 Sorrentino 
2016/0338095 A1 * 11/2016 Faurie 
2018/0035477 A1 2/2018 Van Phan et al . 
2018/0098370 A1 * 4/2018 Bangolae 
2018/0152986 Al 5/2018 Jung et al . 
2019/0028947 Al * 1/2019 Adachi 
2019/0357177 Al 11/2019 Kuang 
2020/0288535 A1 * 9/2020 Sharma 

H04W 36/30 
H04W 72/02 

H04W 36/0033 

* cited by examiner 



FIG . 1 

U.S. Patent 

Enhanced mobile broadband?e MBB ) 

Gigabytes in a second 

Aug. 9 , 2022 

Artificial Intelligence?e.g . Big Data ) 

3D video ( 4k Screens ) 

OD ID 

Smart home / building 

Work and play in the doud 

Sheet 1 of 27 

Augmented / Virtual / Mixed Reality 

Voice 

Industry automation ( e.g. Robot ) 

DO D 

Smart Network ( e.g . Smart City ) 

Mission critical application ( e.g . healthcare ) 

u 

Self driving car 

Massive machine type communications ( MMO 

Ultra - reliable and low latency communications 
( URLIO 

US 11,412,570 B2 

Edge Computing 



U.S. Patent Aug. 9 , 2022 Sheet 2 of 27 US 11,412,570 B2 

FIG . 2 

100 

Self - driving device 

260 

HEIGHT 
DIRECTION ( H ) 

WIDTH 
DIRECTION ( L ) 

OVERALL - LENGTH 
DIRECTION ( L ) 



U.S. Patent Aug. 9 , 2022 Sheet 3 of 27 US 11,412,570 B2 

FIG . 3 

100 

290 

User interface device 200 

Object detection device -210 

Communication device 220 

260 
Driving maneuver device 230 

Self - driving device 
Main ECU -240 

Drive control device 250 

Sensor 270 

Position data generating 
device 280 



U.S. Patent Aug. 9 , 2022 Sheet 4 of 27 US 11,412,570 B2 

FIG . 4 . 

260 

190 Power supply 

170 Processor Memory 140 

180 Interface unit 



U.S. Patent Aug. 9 , 2022 Sheet 5 of 27 US 11,412,570 B2 

FIG . 5 

MME / S - GW MME / S - GW 
ogno # 040 

30 30 

S1 S1 S1 S1 

20 20 

X2 
E - UTRAN 

eNB 20 eNB 

X2 X2 

eNB 

-10 



U.S. Patent Aug. 9 , 2022 Sheet 6 of 27 US 11,412,570 B2 

FIG . 6 

UE eNB 

PDCP PDCP 

RLC RLC 

MAC MAC 

PHY PHY 



U.S. Patent Aug. 9 , 2022 Sheet 7 of 27 US 11,412,570 B2 

FIG . 7 

UE eNB MME 

NAS NAS 

RRC RRC 
1 

1 PDCP PDCP 
1 

RLC RLC 

MAC MAC 

PHY PHY 



U.S. Patent Aug. 9 , 2022 Sheet 8 of 27 US 11,412,570 B2 

FIG . 8 

AMF / UPF AMF / UPF 

OVOG 

5GC 

NG NG NG NG 

Xn 
NG - RAN 

gNB GNB 
?? Xn 

gNB 



FIG . 9 

U.S. Patent Aug. 9 , 2022 

gNB 

AME 

SME 

Inter Cell RRM 

NAS security 

UE IP address allocation 

RB control 

Idle state mobility processing 

PDU session control 

Connection Mobility Control 

Sheet 9 of 27 

Radio Admission Control 

UPF . 

Measurement Configuration & Provision 

Mobility Anchoring 

Dynamic Resource Allocation ( Scheduler ) 

PDU processing 

Internet 

NG - RAN 

5GC 

US 11,412,570 B2 



U.S. Patent Aug. 9 , 2022 Sheet 10 of 27 US 11,412,570 B2 

FIG . 10 

One Frame ( 10ms ) 

Half - Frame ( 5ms ) Half - Frame ( 5ms ) 

Subframe 0 
( 1ms ) 

Subframe 4 
( 1ms ) 

Subframe 5 
( 1ms ) 

Subframe 9 
( 1ms ) 

Subframe ( 1ms ) 

15KHz Slot 0 
( 14symbols ) 

1ms 

30KHz 
Slot 0 

( 14symbols ) Slot 1 

500us 

60KHz Slot 0 
( 14symbols ) Slot 1 Slot 2 Slot 3 

250us 

120KHZ Slot 0 
( 14symbols ) Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7 

125us 



FIG . 11 

U.S. Patent 

Resource grid : : 

Aug. 9 , 2022 

A carrier ( up to 3300 subcarriers , 
i.e. , 275 RBS ) 

A BWP 

1RB = 12 subcarriers 

Sheet 11 of 27 

1 RE 11 
1 subcarrier 

US 11,412,570 B2 

1 symbol 

: 

9 

O 

+ k = 0 

1 = 0 



U.S. Patent Aug. 9 , 2022 Sheet 12 of 27 US 11,412,570 B2 

FIG . 12 

UE A UE B } 

PDCP PDCP 

RLC RLC 

MAC MAC 

PHY PHY 

PU5 - U 

( a ) 

UE A UE B 

RRC RRC 

RLC RLC 

MAC MAC 

PHY PHY 

PU5 - C 

( b ) 



U.S. Patent Aug. 9 , 2022 Sheet 13 of 27 US 11,412,570 B2 

FIG . 13 

UE A UE B 

SDAP SDAP 

PDCP PDCP 

RLC RLC 

MAC MAC 

PHY PHY 

PU5 - U 

( a ) 

*************************** **** ****** 

UE A UE B 

RRC RRC 

PDCP PDCP 

RLC RLC 

MAC MAC 

PHY PHY 

1 

PU5 - U 

( b ) 



U.S. Patent Aug. 9 , 2022 Sheet 14 of 27 US 11,412,570 B2 

FIG . 14 

BS ( e.g . eNB or gNB ) 

a 
UE 1 UE 2 



FIG . 15 

U.S. Patent 

Frequency 

Aug. 9 , 2022 

Unit # ( NF - 1 ) 

Unit # ( 2NF - 1 ) 

Unit # ( NF * N1-1 ) 

Unit # ( NF - 1 ) 

: 

g 

Sheet 15 of 27 

Unit # 1 

Unit # ( NF +1 ) 

Unit # ( NF * NT - NE +1 ) 

Unit # 1 

Unit # 0 

Unit #NF 

Unit # ( NF * NT - NE ) 

| 
Unit # 0 ? 

Time 

US 11,412,570 B2 

D2D signal transmission 
from a UE allocated with unit # O 

D2D signal transmission 
from a UE allocated with unit # 0 

a 



FIG . 16 

U.S. Patent 

BS 

UE 1 

UE 2 

UE 1 

UE 2 

Aug. 9 , 2022 

PDCCH 

PSCCH 

PSCCH 

PSSCH 

PSSCH 

Sheet 16 of 27 

TM 1 / TM 3 

TM 2 / TM 4 

US 11,412,570 B2 

( a ) 

( b ) 



FIG . 17 

U.S. Patent Aug. 9 , 2022 

Freq . 

Sensing 

Selection 

Sheet 17 of 27 

Time 

Sensing Window 

Selection Window 

US 11,412,570 B2 

Trigger ( re ) selection 



FIG . 18 

U.S. Patent 

Second UE 

First UE 

Network ( e.g. BS ) 

SL assistance information reporting 

SL assistance information ( UE ID ) 

Aug. 9 , 2022 

= 

Link Selection Policy - Allowed interface = { only Uu , only SL , both Uu and SL } - Decision node = { UE , BS } 

Direct Connection Request 

- 

If decision node = BS 

Direct Connection Request + first UE ID info . 

Sheet 18 of 27 

Direct Connection Accept + first UE ID info . 

Direct Connection Accept Direct Connection Confirm 

If selected link = Uu 

III IIIIIIIIIIIIIIIIII 

Data for confirmed service 

= 

If selected link = SL 

US 11,412,570 B2 

Data for confirmed service 



FIG . 19 

U.S. Patent 

Second UE 

First UE 

Network ( e.g. BS ) 

SL assistance information ( UE ID ) 

S1900 

Aug. 9 , 2022 

= 

Link Selection Policy - Allowed interface = { only Uu } 

- 

{ 

- Decision node = { BS } 
= 

S1910 

Direct Connection Request 

S1920 

Sheet 19 of 27 

Direct Connection Request 

S1930 

Direct Connection Accept 

-S1940 

Direct Connection Accept 

-S1950 

Direct Connection Confirm 

-S1960 

Data for confirmed service 

-S1970 

US 11,412,570 B2 



FIG . 20 

U.S. Patent Aug. 9 , 2022 

Second UE 

Network ( e.g. BS ) 

First UE 

SL assistance information ( UE ID ) 

-S2000 

Link Selection Policy - Allowed interface = { only SL } - Decision node = { UE } 

Sheet 20 of 27 

S2010 

Direct Connection Request 

-S2020 

Direct Connection Accept 

S2030 

Direct Connection Confirm 

-S2040 

Data for confirmed service 

--S2050 

US 11,412,570 B2 



FIG . 21 

U.S. Patent 

Second UE 

First UE 

Network ( e.g. BS ) 

SL assistance information ( UE ID ) 

S2100 

Aug. 9 , 2022 

= 

Link Selection Policy - Allowed interface = { only SL } - Decision node { S } 
= 

S2110 

Direct Connection Request 

S2120 

Sheet 21 of 27 

Direct Connection Request 

S2130 

Direct Connection Accept 

-S2140 

Direct Connection Accept 

-S2150 

Direct Connection Confirm 

S2160 

Data for confirmed service 

S2170 

US 11,412,570 B2 



U.S. Patent 

FIG . 22 

Aug. 9 , 2022 

First apparatus ( 9010 ) 

Second apparatus ( 9020 ) 

Network ( e.g. BS ) 

Sheet 22 of 27 

initiate sidelink service using specific cast type 

S2210 
information on specific cast type 

-S2220 

information on sidelink status 

S2230 

US 11,412,570 B2 



FIG . 23 

U.S. Patent Aug. 9 , 2022 Sheet 23 of 27 

( a ) 

( 9 ) 

( C ) 

: Tx UE Ø : Rx UE 

US 11,412,570 B2 



U.S. Patent Aug. 9 , 2022 Sheet 24 of 27 US 11,412,570 B2 

FIG . 24 

First apparatus Second apparatus 
( 9020 ) ( 9010 ) 

initiate sidelink service using specific cast type S2410 

information on specific cast type 
S2420 



U.S. Patent Aug. 9 , 2022 Sheet 25 of 27 US 11,412,570 B2 

FIG . 25 

START 

initiating sidelink service with 
second apparatus based on specific cast type S2510 

transmitting information on specific cast type 
related to sidelink service S2520 

END 



FIG . 26 

U.S. Patent 

9014-1 

9024-1 

Aug. 9 , 2022 

9010 

first apparatus 

second apparatus 

9020 

9013 

transceiver 

9024 - n 

transceiver 

9023 

9013-1 

transmitter 

transmitter 

9023-1 

Sheet 26 of 27 

9013-2 

receiver 

9014 - n 

receiver 

9023-2 

9011 

processor 

processor 

9021 

9012 

memory 

memory 

9022 

US 11,412,570 B2 



U.S. Patent Aug. 9 , 2022 Sheet 27 of 27 US 11,412,570 B2 

FIG . 27 

9140-1 

9140 - n 9135 9105 9155 

Receiver Power 
Management 

Module 
Battery 

Transceiver 

Transmitter 
9110 

Display 9115 

Keypad -9120 
DSP / 

Microprocessor 
GPS Chip 9160 

Sensor 9165 

? Flash Memory 
ROM , SRAM SIM Card 

9150 9145 

9130 9125 



a 

US 11,412,570 B2 
1 2 

METHOD AND APPARATUS FOR work and entertainment . Cloud storage is a special use case 
REPORTING CAST TYPE BY UE IN NR V2X that drives growth of uplink data rate . 5G is also used for 

remote tasks on the cloud and requires much lower end - to 
CROSS - REFERENCE TO RELATED end delay to maintain a good user experience when the 

APPLICATIONS 5 tactile interface is used . In entertainment , for example , cloud 
games and video streaming are another key factor that 

This application is a National Stage application under 35 increases the demand for mobile broadband capabilities . 
U.S.C. § 371 of International Application No. PCT / KR2019 / Entertainment is essential in smartphones and tablets any 
007238 , filed on Jun . 14 , 2019 , which claims the benefit of where , including high mobility environments such as trains , 
Korean Patent Application No. 10-2018-0067847 , filed on 10 cars and airplanes . Another use case is augmented reality 
Jun . 14 , 2018. The disclosures of the prior applications are and information retrieval for entertainment . Here , aug 
incorporated by reference in their entirety . mented reality requires very low latency and instantaneous 

data amount . 
BACKGROUND OF THE DISCLOSURE mMTC is designed to enable communication between 

15 devices that are low - cost , massive in number and battery 
Field of the Disclosure driven , intended to support applications such as smart meter 

ing , logistics , and field and body sensors . mMTC aims -10 
The present invention relates to a wireless communication years on battery and / or ~ 1 million devices / km² . mMTC 

system , and more particularly , to a method for performing allows seamless integration of embedded sensors in all areas 
sidelink communication or V2X communication and an 20 and is one of the most widely used 5G applications . Poten 
apparatus supporting the same . tially by 2020 , IoT devices are expected to reach 20.4 

billion . Industrial IoT is one of the areas where 5G plays a 
Related Art key role in enabling smart cities , asset tracking , smart 

utilities , agriculture and security infrastructures . 
In order to meet the demand for wireless data traffic , 25 URLLC will make it possible for devices and machines to 

which has been increasing since the commercialization of a communicate with ultra - reliability , very low latency and 
fourth - generation ( 4G ) communication system , efforts are high availability , making it ideal for vehicular communica 
being made to develop an improved fifth - generation ( 5G ) tion , industrial control , factory automation , remote surgery , 
communication system or pre - 5G communication system . smart grids and public safety applications . URLLC aims ~ 1 
For this reason , a 5G communication system or pre - 5630 ms of latency . URLLC includes new services that will 
communication system is referred to as a beyond - 4G - net- change the industry through links with ultra - reliability / low 
work communication system or post - long - term evolution latency , such as remote control of key infrastructure and 
( LTE ) system . self - driving vehicles . The level of reliability and latency is 
FIG . 1 shows examples of 56 usage scenarios to which essential for smart grid control , industrial automation , robot 

the technical features of the present invention can be 35 ics , drones control and coordination . 
applied . The 5G usage scenarios shown in FIG . 1 are only Next , a plurality of use cases included in the triangle of 
exemplary , and the technical features of the present inven- FIG . 1 will be described in more detail . 
tion can be applied to other 56 usage scenarios which are 5G can complement fiber - to - the - home ( FTTH ) and cable 
not shown in FIG . 1 . based broadband ( or DOCSIS ) as a means of delivering 

Referring to FIG . 1 , the three main requirements areas of 40 streams rated from hundreds of megabits per second to 
5G include ( 1 ) enhanced mobile broadband ( MBB ) gigabits per second . This high speed can be required to 
domain , ( 2 ) massive machine type communication ( mMTC ) deliver TVs with resolutions of 4K or more ( 6K , 8K and 
area , and ( 3 ) ultra - reliable and low latency communications above ) as well as virtual reality ( VR ) and augmented reality 
( URLLC ) area . Some use cases may require multiple areas ( AR ) . VR and AR applications include mostly immersive 
for optimization and , other use cases may only focus on only 45 sporting events . Certain applications may require special 
one key performance indicator ( KPI ) . 5G is to support these network settings . For example , in the case of a VR game , a 
various use cases in a flexible and reliable way . game company may need to integrate a core server with an 
MBB focuses on across - the - board enhancements to the edge network server of a network operator to minimize 

data rate , latency , user density , capacity and coverage of delay . 
mobile broadband access . The eMBB aims ~ 10 Gbps of 50 Automotive is expected to become an important new 
throughput . eMBB far surpasses basic mobile Internet driver for 5G , with many use cases for mobile communica 
access and covers rich interactive work and media and tions to vehicles . For example , entertainment for passengers 
entertainment applications in cloud and / or augmented real- demands high capacity and high mobile broadband at the 
ity . Data is one of the key drivers of 5G and may not be able same time . This is because future users will continue to 
to see dedicated voice services for the first time in the 5G 55 expect high - quality connections regardless of their location 
era . In 56 , the voice is expected to be processed as an and speed . Another use case in the automotive sector is an 
application simply using the data connection provided by the augmented reality dashboard . The driver can identify an 
communication system . The main reason for the increased object in the dark on top of what is being viewed through the 
volume of traffic is an increase in the size of the content and front window through the augmented reality dashboard . The 
an increase in the number of applications requiring high data 60 augmented reality dashboard displays information that will 
rates . Streaming services ( audio and video ) , interactive inform the driver about the object's distance and movement . 
video and mobile Internet connectivity will become more In the future , the wireless module enables communication 
common as more devices connect to the Internet . Many of between vehicles , information exchange between the vehicle 
these applications require always - on connectivity to push and the supporting infrastructure , and information exchange 
real - time information and notifications to the user . Cloud 65 between the vehicle and other connected devices ( e.g. 
storage and applications are growing rapidly in mobile devices accompanied by a pedestrian ) . The safety system 
communication platforms , which can be applied to both allows the driver to guide the alternative course of action so 



30 

US 11,412,570 B2 
3 4 

that he can drive more safely , thereby reducing the risk of policy . Further , in order to inform whether reliable sidelink 
accidents . The next step will be a remotely controlled service is needed by some means such as HARQ feedback 
vehicle or self - driving vehicle . This requires a very reliable based retransmission , the UE needs to report the cast type 
and very fast communication between different self - driving for the sidelink service to the network . 
vehicles and between vehicles and infrastructure . In the 5 
future , a self - driving vehicle will perform all driving activi Technical Solutions 
ties , and the driver will focus only on traffic that the vehicle 
itself cannot identify . The technical requirements of self- One embodiment provides a method for transmitting 
driving vehicles require ultra - low latency and high - speed information on cast type by a first apparatus ( 9010 ) . The 
reliability to increase traffic safety to a level not achievable 10 method may include : initiating a sidelink service with a 
by humans . second apparatus ( 9020 ) based on a specific cast type ; and 

Smart cities and smart homes , which are referred to as transmitting information on the specific cast type related to smart societies , will be embedded in high density wireless the sidelink service . 
sensor networks . The distributed network of intelligent Another embodiment provides a first apparatus ( 9010 ) sensors will identify conditions for cost and energy - efficient 15 transmitting information on cast type . The first apparatus maintenance of a city or house . A similar setting can be ( 9010 ) may include : at least one transceiver , at least one performed for each home . Temperature sensors , windows 
and heating controllers , burglar alarms and appliances are all processor ; and at least one computer memory operably 

connectable to the at least one processor and storing instruc wirelessly connected . Many of these sensors typically require low data rate , low power and low cost . However , for 20 tions that , when executed , cause the at least one processor to 
example , real - time HD video may be required for certain perform operations comprising : initiating a sidelink service 
types of devices for monitoring . with a second apparatus ( 9020 ) based on a specific cast type ; 

The consumption and distribution of energy , including and transmitting information on the specific cast type related 
heat or gas , is highly dispersed , requiring automated control to the sidelink service . 
of distributed sensor networks . The smart grid interconnects 25 
these sensors using digital information and communication Effects of the Disclosure 
technologies to collect and act on information . This infor 
mation can include supplier and consumer behaviour , allow- A sidelink communication can be performed efficiently 
ing the smart grid to improve the distribution of fuel , such between apparatus . 
as electricity , in terms of efficiency , reliability , economy , 
production sustainability , and automated methods . The BRIEF DESCRIPTION OF THE DRAWINGS 
smart grid can be viewed as another sensor network with low 
latency . FIG . 1 shows examples of 5G usage scenarios to which 

The health sector has many applications that can benefit the technical features of the present invention can be 
from mobile communications . Communication systems can 35 applied . 
support telemedicine to provide clinical care in remote FIG . 2 shows a vehicle to which an exemplary embodi 
locations . This can help to reduce barriers to distance and ment of the present invention can be applied . 
improve access to health services that are not continuously FIG . 3 shows a control block diagram of a vehicle 
available in distant rural areas . It is also used to save lives according to an exemplary embodiment of the present 
in critical care and emergency situations . Mobile commu- 40 invention . 
nication based wireless sensor networks can provide remote FIG . 4 shows a control block diagram of a self - driving 
monitoring and sensors for parameters such as heart rate and device to which the exemplary embodiment of the present 
blood pressure . invention can be applied . 

Wireless and mobile communications are becoming FIG . 5 shows a structure of an LTE system to which an 
increasingly important in industrial applications . Wiring 45 exemplary embodiment of the present invention can be 
costs are high for installation and maintenance . Thus , the applied . 
possibility of replacing a cable with a wireless link that can FIG . 6 shows a radio protocol architecture of a user plane 
be reconfigured is an attractive opportunity in many indus- to which an exemplary embodiment of the present invention 
tries . However , achieving this requires that wireless connec- can be applied . 
tions operate with similar delay , reliability , and capacity as 50 FIG . 7 shows a radio protocol architecture of a control 
cables and that their management is simplified . Low latency plane to which an exemplary embodiment of the present 
and very low error probabilities are new requirements that invention can be applied . 
need to be connected to 5G . FIG . 8 shows a structure of an NR system to which an 

Logistics and freight tracking are important use cases of exemplary embodiment of the present invention can be 
mobile communications that enable tracking of inventory 55 applied . 
and packages anywhere using location based information FIG . 9 shows a functional division between an NG - RAN 
systems . Use cases of logistics and freight tracking typically and a 5GC to which an exemplary embodiment of the 
require low data rates , but require a large range and reliable present invention can be applied . 
location information . FIG . 10 shows a structure of a radio frame of an NR to 

60 which an exemplary embodiment of the present invention 
SUMMARY OF THE DISCLOSURE can be applied . 

FIG . 11 shows a structure of a slot of an NR frame to 
Technical Objects which an exemplary embodiment of the present invention 

can be applied . 
Meanwhile , when inter - UE service such as inter - UE data 65 FIG . 12 shows a protocol stack for a sidelink communi 

transfer is to be initiated , it is not currently possible to cation to which the exemplary embodiment of the present 
provision the inter - UE service under sophisticated network invention can be applied . 

a 

a 

a 
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FIG . 13 shows a protocol stack for a sidelink communi- equipped with an electric motor as its power source , and so 
cation to which the exemplary embodiment of the present on . The vehicle ( 100 ) may correspond to a personally owned 
invention can be applied . vehicle ( POV ) . The vehicle ( 100 ) may also correspond to a 
FIG . 14 shows a terminal performing V2X or sidelink shared vehicle . And , the vehicle ( 100 ) may correspond to an 

communication to which an exemplary embodiment of the 5 autonomous ( or self - driving ) vehicle . 
present invention can be applied . FIG . 3 shows a control block diagram of a vehicle 
FIG . 15 shows an exemplary configuration of a resource according to an exemplary embodiment of the present 

unit to which an exemplary embodiment of the present invention . 
invention can be applied . Referring to FIG . 3 , the vehicle ( 100 ) may include a user 
FIG . 16 shows user equipment ( UE ) operations according 10 interface device ( 200 ) , an object detection device ( 210 ) , a 

to a transmission mode ( TM ) being related to sidelink / V2X communication device ( 220 ) , a driving maneuver device 
communication to which an exemplary embodiment of the ( 230 ) , a main ECU ( 240 ) , a drive control device ( 250 ) , a 
present invention can be applied . self - driving device ( 260 ) , a sensor ( 270 ) , and a position data 
FIG . 17 shows an example where a transmission resource generating device ( 280 ) . The object detection device ( 210 ) , 

to which an exemplary embodiment of the present invention 15 the communication device ( 220 ) , the driving maneuver 
can be applied . device ( 230 ) , the main ECU ( 240 ) , the drive control device 
FIG . 18 shows an overall message flow of the proposed ( 250 ) , the self - driving device ( 260 ) , the sensor ( 270 ) , and the 

procedure according to an embodiment of the present inven- position data generating device ( 280 ) may each generate an 
tion . electrical signal and may collectively embody an electrical 

FIG . 19 shows a connection establishment procedure 20 device exchanging electrical signals between each block . 
according to an embodiment of the present invention . 1 ) User Interface Device 
FIG . 20 shows a connection establishment procedure The user interface device ( 200 ) corresponds to a device 

according to an embodiment of the present invention . being configured for a communication between the vehicle 
FIG . 21 shows a connection establishment procedure ( 100 ) and the user . The user interface device ( 200 ) may 

according to an embodiment of the present invention . 25 receive user input and may provide information generated 
FIG . 22 shows a procedure reporting information on cast from the vehicle ( 100 ) to the user . The vehicle ( 100 ) may 

type according to an embodiment of the present invention . implement a User Interface ( UI ) or User Experience ( UX ) 
FIG . 23 shows three cast types according to an embodi- via the user interface device ( 200 ) . The user interface device 

ment of the present invention . ( 200 ) may include an input device , an output device , and a 
FIG . 24 shows a procedure reporting information on cast 30 user monitoring device . 

type according to an embodiment of the present invention . 2 ) Object Detection Device 
FIG . 25 shows a method for transmitting information on The object detection device ( 210 ) may generate informa 

cast type by a first apparatus ( 9010 ) according to an embodi- tion on an object being positioned outside of the vehicle 
ment of the present invention . ( 100 ) . The information on an object may include at least any 

FIG . 26 shows a wireless communication apparatus 35 one of information on the presence or absence of an object , 
according to an embodiment of the present invention . position information of the object , information on a distance 
FIG . 27 shows a wireless communication device accord- between the vehicle ( 100 ) and the object , and information on 

ing to an exemplary embodiment of the present invention . a relative velocity between the vehicle ( 100 ) and the object . 
The object detection device ( 210 ) may detect an object being 

DESCRIPTION OF EXEMPLARY 40 positioned outside of the vehicle ( 100 ) . The object detection 
EMBODIMENTS device ( 210 ) may include at least one sensor capable of 

detecting an object being positioned outside of the vehicle 
In this document , the term “ I ” and “ ” should be inter- ( 100 ) . The object detection device ( 210 ) may include at least 

preted to indicate " and / or . ” For instance , the expression any one of a camera , a radar , a lidar , an ultrasonic sensor , and 
“ A / B ” may mean “ A and / or B. ” Further , “ A , B ” may mean 45 an infrared sensor . The object detection device ( 210 ) may 
“ A and / or B. ” Further , “ A / B / C ” may mean “ at least one of provide the object - related data generated based on a sensing 
A , B , and / or C. ” Also , “ A , B , C ” may mean “ at least one of signal , which is generated from a sensor , to at least one of 
A , B , and / or C. ” the electronic devices included in the vehicle . 

Further , in the document , the term “ or ” should be inter- 2.1 ) Camera 
preted to indicate “ and / or . ” For instance , the expression “ A 50 The camera may generate information on an object being 
or B ” may comprise 1 ) only A , 2 ) only B , and / or 3 ) both A positioned outside of the vehicle ( 100 ) by using an image . 
and B. In other words , the term “ or ” in this document should The camera may include at least one lens , at least one image 
be interpreted to indicate “ additionally or alternatively . ” sensor , and at least on processor being electrically connected 

Hereinafter , a vehicle to which the exemplary embodi- to the at least one image sensor so as to process received 
ment of the present invention can be applied will be 55 signals and generating data related to the object based on the 
described in detail . processed signals . 
FIG . 2 shows a vehicle to which an exemplary embodi- The camera may correspond to at least any one of a mono 

ment of the present invention can be applied . camera , a stereo camera , and an Around View Monitoring 
Referring to FIG . 2 , a vehicle ( 100 ) to which the present ( AVM ) camera . The camera may acquire position informa 

invention can be applied is defined as a transport means that 60 tion of an object , information on a distance between the 
runs ( or drives ) on a road or rail . The vehicle ( 100 ) corre- camera and the object or information on a relative velocity 
sponds to a concept including automobiles , trains , and between the camera and the object , by using diverse image 
motorcycles . The vehicle ( 100 ) may correspond to a concept processing algorithms . For example , the camera may acquire 
that includes all of an internal combustion engine ( ICE ) the information on the distance and relative velocity 
vehicle being equipped with an engine as its power source , 65 between the camera and the object , from the acquired image , 
a hybrid vehicle being equipped with an engine and an based on a change in object size in accordance with time . For 
electric motor as its power source , an electric vehicle being example , the camera may acquire the information on the 
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distance and relative velocity between the camera and the vehicle ( 100 ) . The communication device ( 220 ) may 
object via pinhole model , road profiling , and so on . For exchange signals with an external device through a network 
example , the camera may acquire the information on the or may directly exchange signals with an external device . An 
distance and relative velocity between the camera and the external device may include at least any one of a server , a 
object from a stereo image , which is acquired from the 5 mobile equipment ( or device ) , and another vehicle . For 
stereo camera , based on disparity information . example , the communication device ( 220 ) may exchange 

In order to capture the exterior of the vehicle , the camera signals with at least one user equipment ( UE ) . In order to 
may be mounted at a position of the vehicle from which a perform communication , the communication device ( 220 ) 
field of view ( FOV ) can be ensured . In order to capture a may include at least any one of a radio frequency ( RF ) 
front area of the vehicle , the camera may be installed near 10 circuit and an RF device that can implement at least one 
a front windshield inside the vehicle . The camera may be communication protocol . According to the exemplary 
installed near a front bumper or radiator grill . In order to embodiment of the present invention , the communication 
capture a back area of the vehicle , the camera may be device ( 220 ) may also use a plurality of communication 
installed near a rear glass inside the vehicle . The camera may protocols . The communication device ( 220 ) may shift com 
be installed near a rear bumper , a trunk , or tail gate . In order 15 munication protocols in accordance with its distance from a 
to capture a side area of the vehicle , the camera may be mobile equipment . 
installed near at least any one side window inside the For example , the communication device may exchange 
vehicle . Alternatively , the camera may be installed near a signals with an external device based on a Cellular V2X 
side mirror , a fender , or a door . ( C - V2X ) technology . For example , the C - V2X technology 

2.2 ) Radar 20 may include an LTE - based sidelink communication and / or 
The radar may generate information on an object being an NR - based sidelink communication . Details on the C - V2X 

positioned outside of the vehicle ( 100 ) by using radio waves . will be described later on . 
The radar may include a radio wave transmitter , a radio For example , the communication device may exchange 
wave receiver , and at least one processor being electrically signals with an external device based on an IEEE 802.11p 
connected to the radio wave transmitter and the radio wave 25 PHY / MAC layer technology and IEEE 1609 Network / 
receiver so as to process received signals and generating Transport layer technology based Dedicated Short Range 
data on the object based on the processed signals . The radar Communications ( DSRC ) technology or Wireless Access in 
may be implemented as a pulse radar or a continuous - wave Vehicular Environment ( WAVE ) specification . The DSRC 
radar . Herein , the continuous - wave radar may be imple- ( or WAVE specification ) technology corresponds to a com 
mented as a Frequency Modulated Continuous Wave 30 munication standard that has been devised to provide Intel 
( FMCW ) radar or a Frequency Shift Keying ( FSK ) radar . ligent Transport System ( ITS ) services via short range 
The radar may detect an object based on a Time of Flight dedicated communication between on - board units 
( TOF ) method or a phase - shift method by using radio waves between a roadside unit and an on - board unit . The DSRC 
and may then detect a position of the detected object , and a technology may use a 5.9 GHz band frequency and may 
distance and relative velocity between the radar and the 35 perform communication having a data transmission rate of 3 
detected object . The radar may be adequately installed on Mbps - 27 Mbps . The IEEE 802.11p technology may be 
the outside of the vehicle in order to detect an object , which combined with the IEEE 1609 technology so as to support 
is positioned in front of the vehicle , behind the vehicle , or at the DSRC technology ( or WAVE specification ) . 
the side of the vehicle . The communication device according to the present 

2.3 ) Lidar 40 invention may exchange signals with an external device by 
The lidar may generate information on an object being using only any one of the C - V2X technology and the DSRC 

positioned outside of the vehicle ( 100 ) by using laser light . technology . Alternatively , the communication device 
The lidar may include a light transmitter , a light receiver , according to the present invention may exchange signals 
and at least one processor being electrically connected to the with an external device by using a hybrid technology 
light transmitter and the light receiver so as to process 45 consisting of the C - V2X technology and the DSRC tech 
received signals and generating data on the object based on nology 
the processed signals . The lidar may be implemented by 4 ) Driving Maneuver Device 
using a Time of Flight ( TOF ) method or a phase - shift The driving maneuver device ( 230 ) corresponds to a 
method . The lidar may be implemented as an operational device receiving user input for driving . In case of a manual 
lidar or a non - operational lidar . In case the lidar is imple- 50 mode , the vehicle ( 100 ) may be operated based on signals 
mented as the operational type , the lidar is rotated by a motor being provided by the driving maneuver device ( 230 ) . The 
and may detect any object in the surroundings of the vehicle driving maneuver device ( 230 ) may include a steering input 
( 100 ) . In case the lidar is implemented as the non - opera- device ( e.g. , steering wheel ) , an acceleration input device 
tional type , the lidar may detect objects being located within ( e.g. , accelerator pedal ) , and a brake input device ( e.g. , brake 
a predetermined range from the vehicle ( 100 ) via optical 55 pedal ) . 
steering . The vehicle ( 100 ) may include a plurality of 5 ) Main ECU 
non - operational lidars . The lidar may detect an object based The main ECU ( 240 ) may control overall operations of at 
on a Time of Flight ( TOF ) method or a phase - shift method least one electronic device being equipped in the vehicle 
by using laser light and may then detect a position of the ( 100 ) . 
detected object , and a distance and relative velocity between 60 6 ) Drive Control Device 
the lidar and the detected object . The lidar may be The drive control device ( 250 ) corresponds to a device 
adequately installed on the outside of the vehicle in order to being configured to electrically control diverse types of 
detect an object , which is positioned in front of the vehicle , vehicle driving devices within the vehicle ( 100 ) . The drive 
behind the vehicle , or at the side of the vehicle . control device ( 250 ) may include a powertrain drive control 

3 ) Communication Device 65 device , a chassis drive control device , a door / window drive 
The communication device ( 220 ) may wirelessly control device , a safety unit drive control device , a lamp 

exchanges signals with a device located outside of the drive control unit , and a duct drive control device . The 

a 

a 

a 



5 

10 

US 11,412,570 B2 
9 10 

powertrain drive control device may include a power source vehicle angle data , vehicle speed data , vehicle acceleration 
drive control device and a transmission drive control device . data , vehicle inclination data , vehicle forward / reverse data , 
The chassis drive control device may include a steering vehicle weight data , battery data , fuel data , tire air pressure 
drive control device , a brake drive control device , and a data , vehicle indoor temperature data , vehicle indoor humid 
suspension drive control device . The safety unit drive con ity data , steering wheel rotation angle data , vehicle outdoor 
trol device may include a safety belt ( or seat belt ) drive illuminance data , data on pressure applied to the acceleration control device for controlling safety belts ( or seat belts ) . pedal , data on pressure applied to the brake pedal , and so on . The drive control device ( 250 ) includes at least one 9 ) Position Data Generating Device electronic control device ( e.g. , Electronic Control Unit The position data generating device ( 280 ) may generate ( ECU ) ) . position data of the vehicle ( 100 ) . The position data gener The drive control device ( 250 ) may control the vehicle ating device ( 280 ) may include at least any one of a Global driving devices based on the signals received from the 
self - driving device ( 260 ) . For example , the drive control Positioning System ( GPS ) and a Differential Global Posi 
device ( 250 ) may control the powertrain , the steering device , tioning System ( DGPS ) . The position data generating device 
and the brake device based on the signals received from the 15 ( 280 ) may generate the position data of the vehicle ( 100 ) 
self - driving device ( 260 ) . based on signals being generated from at least any one of the 

7 ) Self - Driving Device GPS and the DGPS . According to an exemplary embodi 
The self - driving device ( 260 ) may generate a path for ment of the present invention , the position data generating 

self - driving based on the acquired data . The self - driving device ( 280 ) may calibrate the position data based on at least 
device ( 260 ) may generate a driving plan in accordance with 20 any one of the Inertial Measurement Unit ( IMU ) of the 
the generated path . The self - driving device ( 260 ) may gen- sensor ( 270 ) and the camera of the object detection device 
erate a signal for controlling movements of the vehicle ( 100 ) ( 210 ) . The position data generating device ( 280 ) may be 
according the driving place . The self - driving device ( 260 ) referred to as a Global Navigation Satellite System ( GNSS ) . 
may provide the generated signals to the drive control device The vehicle ( 100 ) may include an internal communication 
( 250 ) . 25 system ( 290 ) . A plurality of electronic devices being 

The self - driving device ( 260 ) may implement at least one included in the vehicle ( 100 ) may exchange signals between 
Advanced Driver Assistance System ( ADAS ) function . The one another by using the internal communication system 
ADAS may implement at least any one of an Adaptive ( 290 ) . Data may be included in the corresponding signals . 
Cruise Control ( ACC ) system , an Autonomous Emergency The internal communication system ( 290 ) may use at least 
Braking ( AEB ) system , a Forward Collision Warning 30 one communication protocol ( e.g. , CAN , LIN , FlexRay , 
( FCW ) system , a Lane Keeping Assist ( LKA ) system , a MOST , Ethernet ) . 
Lane Change Assist ( LCA ) system , a Target Following FIG . 4 shows a control block diagram of a self - driving 
Assist ( TFA ) system , a Blind Spot Detection ( BSD ) system , device to which the exemplary embodiment of the present 
an adaptive High Beam Assist ( HBA ) system , an Auto invention can be applied . 
Parking System ( APS ) , a pedestrian ( PD ) collision warning 35 Referring to FIG . 4 , the self - driving device ( 260 ) may 
system , a Traffic Sign Recognition ( TSR ) system , a Traffic include a memory ( 140 ) , a processor ( 170 ) , an interface unit 
Sign Assist ( TSA ) system , a Night Vision ( NV ) system , a ( 180 ) , and a power supply ( 190 ) . 
Driver Status Monitoring ( DSM ) system , and a Traffic Jam The memory ( 140 ) is electrically connected to the pro 
Assist ( TJA ) system . cessor ( 170 ) . The memory ( 140 ) may store basic ( or pri 

The self - driving device ( 260 ) may perform a shifting 40 mary ) data on a unit , control data for controlling operations 
operation from the self - driving mode to the manual driving of a unit , and data being inputted and outputted . The 
mode or a shifting operation from the manual driving mode memory ( 140 ) may be configured in the form of hardware as 
or the self - driving mode . For example , the self - driving at least any one of ROM , RAM , EPROM , flash drive , and 
device ( 260 ) may shift the driving mode of the vehicle ( 100 ) hard drive . The memory ( 140 ) may store diverse data for the 
from the self - driving mode to the manual mode or from the 45 overall operations of the self - driving device ( 260 ) , such as 
manual mode to the self - driving mode based on the signals programs for processing or controlling the processor ( 170 ) . 
received from the user interface device ( 200 ) . The memory ( 140 ) may be implemented as a single body 

8 ) Sensor with the processor ( 170 ) . According to the exemplary 
The sensor ( 270 ) may sense the vehicle status . The sensor embodiment of the present invention , the memory ( 140 ) 

( 270 ) may include at least any one of an inertial measure- 50 may be classified as a sub - structure of the processor ( 170 ) . 
ment unit ( IMU ) sensor , a collision sensor , a wheel sensor , The interface unit ( 180 ) may exchange signals with at 
a speed sensor , an inclination sensor , a weight detection least one electronic device being equipped in the vehicle 
sensor , a heading sensor , a position module , a vehicle ( 100 ) via wired or wireless connection . The interface unit 
forward / reverse sensor , a battery sensor , a fuel sensor , a tire ( 180 ) may exchange signals with at least one of the object 
sensor , a steering sensor , a temperature sensor , a humidity 55 detection device ( 210 ) , the communication device ( 220 ) , the 
sensor , an ultrasonic sensor , an illuminance sensor , and a driving maneuver device ( 230 ) , the main ECU ( 240 ) , the 
pedal position sensor . Meanwhile , the inertial measurement drive control device ( 250 ) , the sensor ( 270 ) , and the position 
unit ( IMU ) sensor may include one or more of an accelera- data generating device ( 280 ) via wired or wireless connec 
tion sensor , a gyro sensor , and a magnetic sensor . tion . The interface unit ( 180 ) may be configured of any one 

The sensor ( 270 ) may generate the vehicle status data 60 of a communication module , a terminal , a pin , a cable , a 
based on the signals generated from at least one of the port , a circuit , an element , and a device . 
sensors . The vehicle status data may correspond to infor- The power supply ( 190 ) may supply power to the self 
mation being generated based on the data detected from driving device ( 260 ) . The power supply ( 190 ) may be 
diverse sensors equipped in the vehicle . The sensor ( 270 ) supplied with power from a power source ( e.g. , battery ) , 
may generate data , such as vehicle stability data , vehicle 65 which is included in the vehicle ( 100 ) , and the power may 
motion data , vehicle yaw data , vehicle roll data , vehicle then be supplied to each unit of the self - driving device ( 260 ) . 
pitch data , vehicle collision data , vehicle direction data , The power supply ( 190 ) may be operated in accordance with 
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a control signal , which is provided by the main ECU ( 240 ) . For clarity in the description , the following description 
The power supply ( 190 ) may include a switched - mode will mostly focus on LTE - A or 5G NR . However , technical 
power supply ( SMPS ) . features of the present invention will not be limited only to 

The processor ( 170 ) may be electrically connected to the this . 
memory ( 140 ) , the interface unit ( 180 ) , and the power FIG . 5 shows a structure of an LTE system to which an 
supply ( 190 ) and may exchange signals to and from one exemplary embodiment of the present invention can be 
another . The processor ( 170 ) may be implemented by using applied . This may also be referred to as an Evolved - UMTS 
at least one of application specific integrated circuits Terrestrial Radio Access Network ( E - UTRAN ) , or a Long 
( ASICs ) , digital signal processors ( DSPs ) , digital signal Term Evolution ( LTE ) / LTE - A system . 
processing devices ( DSPDs ) , programmable logic devices Referring to FIG . 5 , the E - UTRAN includes a base station 
( PLDs ) , field programmable gate arrays ( FPGAs ) , proces ( BS ) ( 20 ) , which provides a control plane and a user plane 

to a user equipment ( UE ) ( 10 ) . The UE ( 10 ) may be fixed or sors ( FPGAs ) , controllers , micro - controllers , microproces mobile and may also be referred to by using different terms , sors , and electric units performing many other functions . such as Mobile Station ( MS ) , User Terminal ( UT ) , Sub The processor ( 170 ) may be operated by power provided 15 scriber Station ( SS ) , Mobile Terminal ( MT ) , wireless device , from the power supply ( 190 ) . The processor ( 170 ) may and so on . The base station ( 20 ) refers to a fixed station that 
receive data while being provided with power from the communicated with the UE ( 10 ) and may also be referred to 
power supply ( 190 ) , process data , generate signals , and by using different terms , such as evolved - NodeB ( eNB ) , provide the generated signals . Base Transceiver System ( BTS ) , Access Point ( AP ) , and so 

The processor ( 170 ) may receive information from 20 on . 
another electronic device equipped in the vehicle ( 100 ) via The base stations ( 20 ) are interconnected to one another 
the interface unit ( 180 ) . The processor ( 170 ) may provide through an X2 interface . The base stations ( 20 ) are con 
control als to another electronic device equipped in the nected to an Evolved Packet Core ( EPC ) ( 30 ) through an S1 
vehicle ( 100 ) via the interface unit ( 180 ) . interface . More specifically , the base station ( 20 ) are con 

The self - driving device ( 260 ) may include at least one 25 nected to a Mobility Management Entity ( MME ) through an 
printed circuit board ( PCB ) . The memory ( 140 ) , the inter S1 - MME interface and connected to Serving Gateway 
face unit ( 180 ) , the power supply ( 190 ) , and the processor ( S - GW ) through an S1 - U interface . 
( 170 ) may be electrically connected to the printed circuit The EPC ( 30 ) is configured of an MME , an S - GW , and a 
board ( PCB ) . Packet Data Network - Gateway ( P - GW ) . The MME has UE 

Hereinafter , a communication technology to which an 30 access information or UE capability information , and such 
information may be primarily used in UE mobility manage exemplary embodiment of the present invention is to be ment . The S - GW corresponds to a gateway having an applied will be described in detail . E - UTRAN as its endpoint . And , the P - GW corresponds to a The technology described below may be used in various gateway having a PDN as its endpoint . wireless communication systems such as code division Layers of a radio interface protocol between the UE and multiple access ( CDMA ) , frequency division multiple the network may be classified into a first layer ( L1 ) , a second access ( FDMA ) , time division multiple access ( TDMA ) , layer ( L2 ) , and a third layer ( L3 ) based on the lower three orthogonal frequency division multiple access ( OFDMA ) , layers of an open system interconnection ( OSI ) model , 

single carrier frequency division multiple access ( SC- which is well - known in the communication system . Herein , 
FDMA ) , and so on . The CDMA may be implemented with 40 a physical layer belonging to the first layer provides a 
a radio technology , such as universal terrestrial radio access physical channel using an Information Transfer Service , and 
( UTRA ) or CDMA - 2000 . The TDMA may be implemented a Radio Resource Control ( RRC ) layer , which is located in 
with a radio technology , such as global system for mobile the third layer , executes a function of controlling radio 
communications ( GSM ) / general packet ratio service resources between the UE and the network . For this , the 
( GPRS ) / enhanced data rate for GSM evolution ( EDGE ) . 45 RRC layer exchanges RRC messages between the UE and 
The OFDMA may be implemented with a radio technology , the base station . 
such as institute of electrical and electronics engineers FIG . 6 shows a radio protocol architecture of a user plane 
( IEEE ) 802.11 ( Wi - Fi ) , IEEE 802.16 ( WiMAX ) , IEEE to which an exemplary embodiment of the present invention 
802.20 , evolved UTRA ( E - UTRA ) , and so on . IEEE can be applied . FIG . 7 shows a radio protocol architecture of 
802.16m is an evolved version of IEEE 802.16e and pro 50 a control plane to which an exemplary embodiment of the 
vides backward compatibility with a system based on the present invention can be applied . The user plane corresponds 

to a protocol stack for user data transmission , and the control IEEE 802.16e . The UTRA is part of a universal mobile 
telecommunication system ( UMTS ) . 3rd generation partner plane corresponds to a protocol stack for control signal 

transmission . ship project ( 3GPP ) long term evolution ( LTE ) is part of an Referring to FIG . 6 and FIG . 7 , a physical ( PHY ) layer evolved UMTS ( E - UMTS ) using the E - UTRA . The 3GPP belongs to the Ll . A physical ( PHY ) layer provides an 
LTE uses the OFDMA in a downlink and uses the SC information transfer service to a higher layer through a FDMA in an uplink . LTE - advanced ( LTE - A ) is an evolution physical channel . The PHY layer is connected to a medium 
of the LTE . access control ( MAC ) layer . Data is transferred ( or trans 
5G NR is a successive technology of LTE - A correspond- 60 ported ) between the MAC layer and the PHY layer through 

ing to a new Clean - slate type mobile communication system a transport channel . The transport channel is sorted ( or 
having the characteristics of high performance , low latency , categorized ) depending upon how and according to which 
high availability , and so on . 5G NR may use resources of all characteristics data is being transferred through the radio 
spectrum available for usage including low frequency bands interface . 
of less than 1 GHz , middle frequency bands ranging from 1 65 Between different PHY layers , i.e. , a PHY layer of a 
GHz to 10 GHz , high frequency ( millimeter waves ) of 24 transmitter and a PHY layer of a receiver , data is transferred 
GHz or more , and so on . through the physical channel . The physical channel may be 
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modulated by using an orthogonal frequency division mul- A physical channel is configured of a plurality of OFDM 
tiplexing ( OFDM ) scheme and uses time and frequency as symbols in the time domain and a plurality of sub - carriers in 
radio resource . the frequency domain . One subframe is configured of a 

The MAC layer provides services to a radio link control plurality of OFDM symbols in the time domain . A resource 
( RLC ) layer , which is a higher layer of the MAC layer , via 5 block is configured of a plurality of OFDM symbols and a 
a logical channel . The MAC layer provides a function of plurality of sub - carriers in resource allocation units . Addi mapping multiple logical channels to multiple transport tionally , each subframe may use specific sub - carriers of channels . The MAC layer also provides a function of logical specific OFDM symbols ( e.g. , first OFDM symbol ) of the channel multiplexing by mapping multiple logical channels 
to a single transport channel . The MAC layer provides data 10 Channel ( PDCCH ) , i.e. , L1 / L2 control channels . A Trans 

corresponding subframe for a Physical Downlink Control 
transfer services over logical channels . 
The RLC layer performs concatenation , segmentation , mission Time Interval ( TTI ) refers to a unit time of a 

subframe transmission . and reassembly of RLC SDU . In order to ensure diverse 
quality of service ( QoS ) required by a radio bearer ( RB ) , the FIG . 8 shows a structure of an NR system to which an 
RLC layer provides three types of operation modes , i.e. , a 15 exemplary embodiment of the present invention can be 
transparent mode ( TM ) , an unacknowledged mode ( UM ) , applied . 
and an acknowledged mode ( AM ) . An AM RLC provides Referring to FIG . 8 , an NG - RAN may include a gNB error correction through an automatic repeat request ( ARQ ) . and / or eNB providing a user plane and control plane pro The radio resource control ( RRC ) layer is defined only in tocol termination to a user . FIG . 8 shows a case where the a control plane . And , the RRC layer performs a function of 20 NG - RAN includes only the gNB . The gNB and the eNB are controlling logical channel , transport channels , and physical 
channels in relation with configuration , re - configuration , connected to one another via Xn interface . The gNB and the 
and release of radio bearers . The RB refers to a logical path eNB are connected to one another via 5th Generation ( 5G ) 
being provided by the first layer ( PHY layer ) and the second Core Network ( 5GC ) and NG interface . More specifically , 
layer ( MAC layer , RLC layer , PDCP layer ) in order to 25 the gNB and the eNB are connected to an access and 
transport data between the UE and the network . mobility management function ( AMF ) via NG - C interface , 

Functions of a Packet Data Convergence Protocol ( PDCP ) and the GNB and the eNB are connected to a user plane 
in the user plane include transfer , header compression , and function ( UPF ) via NG - U interface . 
ciphering of user data . Functions of a Packet Data Conver FIG . 9 shows a functional division between an NG - RAN 
gence Protocol ( PDCP ) in the control plane include transfer 30 and a 5GC to which an exemplary embodiment of the and ciphering / integrity protection of control plane data . present invention can be applied . The configuration of the RB refers to a process for 
specifying a radio protocol layer and channel properties in Referring to FIG . 9 , the gNB may provide functions , such 
order to provide a particular service and for determining as Inter Cell Radio Resource Management ( RRM ) , Radio 
respective detailed parameters and operation methods . The 35 Bearer ( RB ) control , Connection Mobility Control , Radio 
RB may then be classified into two types , i.e. , a signaling Admission Control , Measurement Configuration & Provi 
radio bearer ( SRB ) and a data radio bearer ( DRB ) . The SRB sion , Dynamic Resource Allocation , and so on . An AMF 
is used as a path for transmitting an RRC message in the may provide functions , such as NAS security , idle state 
control plane , and the DRB is used as a path for transmitting mobility processing , and so on . A UPF may provide func 
user data in the user plane . 40 tions , such as Mobility Anchoring , PDU processing , and so 
When an RRC connection is established between an RRC on . A Session Management Function ( SMF ) may provide 

layer of the UE and an RRC layer of the E - UTRAN , the UE functions , such as user equipment ( UE ) IP address alloca 
is in an RRC_CONNECTED state , and , otherwise , the UE tion , PDU session control , and so on . 
may be in a RRC_IDLE state . In case of the NR , an FIG . 10 shows a structure of a radio frame of an NR to RRC_INACTIVE state is additionally defined , and a UE 45 
being in the RRC_INACTIVE state may maintain its con which an exemplary embodiment of the present invention 
nection with a core network whereas its connection with the can be applied . 
base station is released . Referring to FIG . 10 , in the NR , a radio frame may be 

Downlink transport channels transmitting ( or transport- used for performing uplink and downlink transmission . A 
ing ) data from a network to a UE include a Broadcast 50 radio frame has a length of 10 ms and may be defined to be 
Channel ( BCH ) transmitting system information and a configured of two half - frames ( HFs ) . A half - frame may 
downlink Shared Channel ( SCH ) transmitting other user include five 1 ms subframes ( SFs ) . A subframe ( SF ) may be 
traffic or control messages . Traffic or control messages of divided into one or more slots , and the number of slots 
downlink multicast or broadcast services may be transmitted within a subframe may be determined in accordance with 
via the downlink SCH or may be transmitted via a separate 55 subcarrier spacing ( SCS ) . Each slot may include 12 or 14 
downlink Multicast Channel ( MCH ) . Meanwhile , uplink OFDM ( A ) symbols according to a cyclic prefix ( CP ) . transport channels transmitting ( or transporting ) data from a 
UE to a network include a Random Access Channel ( RACH ) In case of using a normal CP , each slot may include 14 
transmitting initial control messages and an uplink Shared symbols . In case of using an extended CP , each slot may 
Channel ( SCH ) transmitting other user traffic or control 60 include 12 symbols . Herein , a symbol may include an 

OFDM symbol ( or CP - OFDM symbol ) and an SC - FDMA messages . 
Logical channels existing at a higher level than the symbol ( or DFT - s - OFDM symbol ) . 

transmission channel and being mapped to the transmission Table 1 shown below represents an example of a number 
channel may include a Broadcast Control Channel ( BCCH ) , of symbols per slot ( Nslofsymb ) , a number slots per frame 
a Paging Control Channel ( PCCH ) , a Common Control 65 ( frame , usion ) , and a number of slots per subframe 
Channel ( CCCH ) , a Multicast Control Channel ( MCCH ) , a ( Nsubframe , u 5101 ) in accordance with an SCS configuration ( u ) , 
Multicast Traffic Channel ( MTCH ) , and so on . in a case where a normal CP is used . 
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TABLE 1 ( SSSS ) . The PSSS may also be referred to as a Sidelink 
Primary Synchronization Signal ( S - PSS ) , and the SSSS may 

SCS ( 15 * 2u ) Nframe , u Nsubframe , u also be referred to as a Sidelink Secondary Synchronization 
15 KHz ( u = 0 ) Signal ( S - SSS ) . 
30 KHz ( u = 1 ) A Physical Sidelink Broadcast Channel ( PSBCH ) may 
60 KHz ( u 2 ) correspond to a ( broadcast ) channel through which basic 120 KHz ( u = 3 ) 

240 KHz ( u = 4 ) ( system ) information that should first be known by the user 
equipment ( UE ) before transmitting and receiving sidelink 

Table 2 shows an example of a number of symbols per 10 to information related to SLSS , a Duplex mode ( DM ) , TDD signals . For example , the basic information may correspond 
slot , a number of slots per frame , and a number of slots per 
subframe in accordance with the SCS , in a case where an UL / DL configuration , information related to a resource pool , 

application types related to SLSS , a subframe offset , broad extended CP is used . cast information , and so on . 
The S - PSS , the S - SSS , and the PSBCH may be included TABLE 2 in a block format ( e.g. , a sidelink SS / PSBCH block , here 

SCS ( 15 * 2 ̂  u ) Nframe , u Nsubframe , u inafter referred to as S - SSB ) . The S - SSB may have the same 
numerology ( i.e. , SCS and CP length ) as a Physical Sidelink 60 KHz ( u = 2 ) Control Channel ( PSCCH ) / Physical Sidelink Shared Chan 

20 nel ( PSSCH ) within the carrier , and a transmission band 
In an NR system , OFDM ( A ) numerologies ( e.g. , SCS , CP width may exist within a ( pre- ) configured SL BWP . And , a 

length , and so on ) between multiple cells being integrate to frequency position of the S - SSB may be ( pre- ) configured . 
one UE may be differently configured . Accordingly , a ( abso- Therefore , the UE is not required to perform a hypothesis 
lute time ) duration ( or section ) of a time resource ( e.g. , detection in order to discover the S - SSB in the carrier . 
subframe , slot or TTI ) ( collectively referred to as a time unit 25 Each SLSS may have a physical layer sidelink synchro 
( TU ) for simplicity ) being configured of the same number of nization identity ( ID ) , and the respective value may be equal 
symbols may be differently configured in the integrated to any one value ranging from 0 to 335. Depending upon any 
cells . one of the above - described values that is used , a synchro FIG . 11 shows a structure of a slot of an NR frame to nization source may also be identified . For example , values which an exemplary embodiment of the present invention 30 of 0 , 168 , 169 may indicate global navigation satellite can be applied . systems ( GNSS ) , values from 1 to 167 may indicate base Referring to FIG . 11 , a slot includes a plurality of symbols stations , and values from 170 to 335 may indicate that the in a time domain . For example , in case of a normal CP , one 
slot may include 14 symbols . However , in case of an source is outside of the coverage . Alternatively , among the 
extended CP , one slot may include 12 symbols . Alterna- 35 physical layer sidelink synchronization ID values , values o 
tively , in case of a normal CP , one slot may include 7 to 167 may correspond to value being used by a network , 
symbols . However , in case of an extended CP , one slot may and values from 168 to 335 may correspond to value being 
include 6 symbols . used outside of the network coverage . 
A carrier includes a plurality of subcarriers in a frequency FIG . 14 shows a terminal performing V2X or sidelink 

domain . A Resource Block ( RB ) may be defined as a 40 communication to which an exemplary embodiment of the 
plurality of consecutive subcarriers ( e.g. , 12 subcarriers ) in present invention can be applied . 
the frequency domain . A Bandwidth Part ( BWP ) may be Referring to FIG . 14 , in V2X / sidelink communication , the 
defined as a plurality of consecutive ( P ) RBs in the frequency term terminal may mainly refer to a terminal ( or equipment ) 
domain , and the BWP may correspond to one numerology used by a user . However , in case a network equipment , such 
( e.g. , SCS , CP length , and so on ) . A carrier may include a 45 as a base station , transmits and receives signals in accor 
maximum of N number BWPs ( e.g. , 5 BWPs ) . Data com- dance with a communication scheme between the network 
munication may be performed via an activated BWP . Each equipment and a user equipment ( UE ) ( or terminal ) , the base 
element may be referred to as a Resource Element ( RE ) station may also be viewed as a type of user equipment ( or 
within a resource grid and one complex symbol may be terminal ) . 
mapped to each element . User equipment 1 ( UE1 ) may select a resource unit 

Hereinafter , V2X or sidelink communication will be corresponding to a specific resource within a resource pool , 
described in detail . which refers to a set of resources , and UE1 may then be 
FIG . 12 shows a protocol stack for a sidelink communi- operated so as to transmit a sidelink signal by using the 

cation to which the exemplary embodiment of the present corresponding resource unit . User equipment 2 ( UE2 ) , 
invention can be applied . More specifically , ( a ) of FIG . 12 55 which corresponds to a receiving UE , may be configured 
represents a user plane protocol stack of LTE , and ( b ) of with a resource pool to which UE1 can transmit signals , and 
FIG . 12 represents a control plane protocol stack of LTE . may then detect signals of UE1 from the corresponding 
FIG . 13 shows a protocol stack for a sidelink communi- resource pool . 

cation to which the exemplary embodiment of the present Herein , in case UE1 is within a connection range of the 
invention can be applied . More specifically , ( a ) of FIG . 13 60 base station , the base station may notify the resource pool . 
represents a user plane protocol stack of NR , and ( b ) of FIG . Conversely , in case UE1 is outside connection range of the 
13 represents a control plane protocol stack of NR . base station , another UE may notify the resource pool or a 

Hereinafter , Sidelink Synchronization Signal ( SLSS ) and pre - determined resource may be used . 
synchronization information will be described in detail . Generally , a resource pool may be configured in a plu 
SLSS corresponds to a sidelink specific sequence , which 65 rality of resource units , and each UE may select one resource 

may include a Primary Sidelink Synchronization Signal unit or a plurality of resource units and may use the selected 
( PSSS ) and a Secondary Sidelink Synchronization Signal resource unit ( s ) for its sidelink signal transmission . 
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FIG . 15 shows an exemplary configuration of a resource sion resource on its own from the resource pool ) , and a 
unit to which an exemplary embodiment of the present signal format ( e.g. , a number of symbols occupied by each 
invention can be applied . sidelink signal within a subframe or a number of subframes 

Referring to FIG . 15 , the total frequency resources of the being used for the transmission of one sidelink signal ) of the 
resource pool may be divided into NF number of resource 5 sidelink signal , signal intensity from the base station , a 
units , the total time resources of the resource pool may be transmitting power intensity ( or level ) of a sidelink UE , and 
divided into NT number of resource units . Therefore , a total 
of NF * NT number of resource units may be defined in the Hereinafter , resource allocation in a sidelink will be 
resource pool . FIG . 15 shows an example of a case where the described in detail . 
corresponding resource pool is repeated at a cycle of NT 10 FIG . 16 shows user equipment ( UE ) operations according 
number of subframes . to a transmission mode ( TM ) being related to sidelink / V2X 
As shown in FIG . 15 , one resource unit ( e.g. , Unit # 0 ) communication to which an exemplary embodiment of the 

may be periodically and repeatedly indicated . Alternatively , present invention can be applied . 
in order to achieve a diversity effect in the time or frequency ( a ) of FIG . 16 represents UE operations being related to 
level ( or dimension ) , an index of a physical resource unit to 15 transmission mode 1 or transmission mode 3 , and ( b ) of FIG . 
which a logical resource unit is mapped may be changed to 16 represents UE operations being related to transmission 
a pre - determined pattern in accordance with time . In such mode 2 or transmission mode 4 . 
resource unit structure , the resource pool may refer to a set Referring to ( a ) of FIG . 16 , in transmission modes 1/3 , the 
of resource units that can be used for a transmission that is base station performs resource scheduling to UE1 via 
performed by a user equipment ( UE ) , which intends to 20 PDCCH ( more specifically , DCI ) , and UE1 performs side 
transmit sidelink signals . link / V2X communication with UE2 according to the corre 

The resource pool may be segmented to multiple types . sponding resource scheduling . After transmitting sidelink 
For example , depending upon the content of a sidelink signal control information ( SCI ) to UE2 via physical sidelink 
being transmitted from each resource pool , the resource pool control channel ( PSCCH ) , UE1 may transmit data based on 
may be divided as described below . 25 the SCI via physical sidelink shared channel ( PSSCH ) . In 

( 1 ) Scheduling Assignment ( SA ) may correspond to a case of an LTE sidelink , transmission mode 1 may be 
signal including information , such as a position of a resource applied to a general sidelink communication , and transmis 
that is used for the transmission of a sidelink data channel , sion mode 3 may be applied to a V2X sidelink communi 
a Modulation and Coding Scheme ( MCS ) or MIMO trans- cation . 
mission scheme needed for the modulation of other data 30 Referring to ( b ) of FIG . 16 , in transmission modes 2/4 , the 
channels , a Timing Advance ( TA ) , and so on . The SA may UE may schedule resources on its own . More specifically , in 
also be multiplexed with sidelink data within the same case of LTE sidelink , transmission mode 2 may be applied 
resource unit and may then be transmi and , in this case , to a general sidelink communication , and the UE may select 
an SA resource pool may refer to a resource pool in which a resource from a predetermined resource pool on its own 
the SA is multiplexed with the sidelink data and then 35 and may then perform sidelink operations . Transmission 
transmitted . The SA may also be referred to as a sidelink mode 4 may be applied to a V2X sidelink communication , 
control channel . and the UE may carry out a sensing / SA decoding procedure , 

( 2 ) A Physical Sidelink Shared Channel ( PSSCH ) may and so on , and select a resource within a selection window 
correspond to a resource pool that is used by a transmitting on its own and may then perform V2X sidelink operations . 
UE for transmitting user data . If the SA is multiplexed with 40 After transmitting the SCI to UE2 via PSCCH , UE1 may 
sidelink data within the same resource unit and then trans- transmit SCI - based data via PSSCH . Hereinafter , the trans 
mitted , only a sidelink data channel excluding the SA mission mode may be abbreviated to mode . 
information may be transmitted from the resource pool that In case of NR sidelink , at least two types of sidelink 
is configured for the sidelink data channel . In other words , resource allocation modes may be defined . In case of mode 
REs that were used for transmitting SA information within 45 1 , the base station may schedule sidelink resources that are 
a separate resource unit of the SA resource pool may still be to be used for sidelink transmission . In case of mode 2 , the 
used for transmitting sidelink data from the resource pool of user equipment ( UE ) may determine a sidelink transmission 
a sidelink data channel . resource from sidelink resources that are configured by the 

( 3 ) A discovery channel may correspond to a resource base station / network or predetermined sidelink resources . 
pool that is used by the transmitting UE for transmitting 50 The configured sidelink resources or the pre - determined 
information , such as its own ID . By doing so , the transmit- sidelink resources may correspond to a resource pool . For 
ting UE may allow a neighboring UE to discover the example , in case of mode 2 , the UE may autonomously 
transmitting UE . select a sidelink resource for transmission . For example , in 

Even if the content of the above - described sidelink signal case of mode 2 , the UE may assist ( or help ) sidelink resource 
is the same , different resource pools may be used depending 55 selection of another UE . For example , in case of mode 2 , the 
upon the transmission / reception attribute of the sidelink UE may be configured with an NR configured grant for 
signal . For example , even if the same sidelink data channel sidelink transmission . For example , in case of mode 2 , the 
or discovery message is used , the resource pool may be UE may schedule sidelink transmission of another UE . And , 
identified as a different resource pool depending upon a mode 2 may at least support reservation of sidelink 
transmission timing decision method ( e.g. , whether the 60 resources for blind retransmission . 
transmission is performed at a reception point of the syn- Procedures related to sensing and resource ( re- ) selection 
chronization reference signal or whether transmission is may be supported in resource allocation mode 2. The 
performed at the reception point by applying a consistent sensing procedure may be defined as a process decoding the 
timing advance ) , a resource allocation method ( e.g. , whether SCI from another UE and / or sidelink measurement . The 
the base station designates a transmission resource of a 65 decoding of the SCI in the sensing procedure may at least 
separate signal to a separate transmitting UE or whether a provide information on a sidelink resource that is being 
separate transmitting UE selects a separate signal transmis- indicated by a UE transmitting the SCI . When the corre 
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sponding SCI is decoded , the sensing procedure may use L1 Further , the network may provide UE with a link selection 
SL RSRP measurement , which is based on SL DMRS . The policy . For instance , the link selection policy may include 
resource ( re- ) selection procedure may use a result of the information on allowed interface ( e.g. only Uu , only side 
sensing procedure in order to determine the resource for the link , or either Uu or sidelink ) and information on decision 
sidelink transmission . 5 node ( e.g. UE or BS ) . 
FIG . 17 shows an example where a transmission resource The first UE may send a direct connection request mes 

to which an exemplary embodiment of the present invention sage to request connection establishment for sidelink com 
munication . The direct connection request message may can be applied . 

Referring to FIG . 17 , the UE may identify transmission include requested service information . The direct connection 
resources reserved by another UE or resources being used by 10 request message may include assistance information avail 
another UE via sensing within a sensing window , and , after able at the first UE to assist the ( potential ) second UE for the 

connection establishment . In this specification , the direct excluding the identified resources from a selection window , connection request message may be referred to as a direct the UE may randomly select a resource from resources communication request message , an inter - UE communica having low interference among the remaining resources . 15 tion request message , a PC5 RRC connection request mes For example , within the sensing window , the UE may sage , a RRC connection request message or a connection 
decode the PSCCH including information on the cycles of request message . 
the reserved resources , and , then , the UE may measure a Upon receiving the direct connection request message , the 
PSSCH RSRP from resources that are periodically deter- ( potential ) second UE may determine whether it is a second 
mined based on the PSCCH . The UE may exclude resources 20 UE or the network to determine the communication link for 
having the PSSCH RSRP that exceed a threshold value from the requested service based on provisioned link selection 
the selection window . Thereafter , the UE may randomly policy . 
select a sidelink resource from the remaining resources If the network is in charge of the selection of communi 
within the selection window . cation link , the second UE may send the direct connection 

Alternatively , the UE may measure a Received signal 25 request message to the network by sending a message 
strength indication ( RSSI ) of the periodic resources within containing the direct connection request message . The sec 
the sensing window and may then determine the resources ond UE may further include identification information of the 
having low interference ( e.g. , the lower 20 % of the first UE in the message . Then , the network may receive the 
resources ) . Additionally , the UE may also randomly select a message including the direct connection request message , 
sidelink resource from the resources included in the selec- 30 and respond with the direct connection accept message or 
tion window among the periodic resources . For example , in direct connection reject message where the first UE identi 
case the UE fails to perform decoding of the PSCCH , the UE fication for the responded message may be also included . In 
may use the above described methods . this specification , the direct connection accept message may 

Meanwhile , when inter - UE service such as inter - UE data be referred to as a direct communication accept message , an 
transfer is to be initiated , it is not currently possible to 35 inter - UE communication accept message , a PC5 RRC con 
provision the inter - UE service under sophisticated network nection accept message , a RRC connection accept message 
policy . This invention allows inter - UE services to be under or a connection accept message . In this specification , the 
the fine control that includes a selection of controlling node direct connection reject message may be referred to as a 
in charge of configuring the UEs for the inter - UE service as direct communication reject message , an inter - UE commu 
well as selection of the link / interface to be used for the 40 nication reject message , a PC5 RRC connection reject 
concerned inter - UE services . Further , this invention allows message , a RRC connection reject message or a connection 
the UE to report cast type of each destination . In this reject message . 
specification , the inter - UE may be referred to as sidelink , Alternatively , if the second UE is in charge of the selec 
and a remote UE may be referred to as a first UE or tion of communication link , the second UE may send the 
transmitting UE , and a host UE may be referred to as a 45 direct connection accept message to the first UE if it can 
second UE or receiving UE . accept ( part of ) the requested services . On the other hand , 
The proposed below procedure involving inter - UE mes- the second UE may send the direct connection reject mes 

saging protocol can be realized as direct RRC protocol . This sage to the first UE if the second UE cannot accept the 
realization requires introduction of the inter - UE messages in requested services . 
RRC specification . If these direct RRC message are gener- 50 Upon receiving the direct connection accept message 
ated , the UE delivers the RRC messages to the PDCP entity destined to the first UE , the first UE may send a direct 
applicable for or dedicated to the control plane of direct connection confirm message to the second UE if the first UE 
communication such that such direct RRC message is pri- accepts the offered service ( s ) . Otherwise , the first UE may 
oritized over other sidelink data transmission . Alternatively , send a direct connection denial message . In this specifica 
the procedure ( messaging protocol ) proposed below can be 55 tion , the direct connection confirm message may be referred 
realized as peer UE - to - peer UE PC5 signalling protocol to as a direct communication confirm message , an inter - UE 
defined at NAS layer . communication confirm message , a PC5 RRC connection 
FIG . 18 shows an overall message flow of the proposed confirm message , a RRC connection confirm message or a 

procedure according to an embodiment of the present inven- connection confirm message . In this specification , the direct 
tion . 60 connection denial message may be referred to as a direct 

Referring to FIG . 18 , the UE may provide to the network communication denial message , an inter - UE communication 
assistance information that may include its UE ID that can denial message , a PC5 RRC connection denial message , a 
be use used for inter - UE communication . In this specifica- RRC connection denial message or a connection denial 
tion , the inter - UE communication may be referred to as a message . 
direct communication or sidelink communication . This UE 65 Hereinafter , the proposed procedure according to an 
ID can be used by the network when the network needs to embodiment of the present invention will be described in 
address UE ( s ) involved in the inter - UE communication . more detail . 
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FIG . 19 shows a connection establishment procedure network may indicate the UE to use signalling between UEs 
according to an embodiment of the present invention . This for connection establishment between UEs ( i.e. decision 
embodiment shows the case where link selection policy is node is a UE ) . 
provisioned to let the network decide the link for inter - UE 2 ) The network may configure the UE to let the network 
communication services and Uu is selected by the network 5 decide the details on the sidelink services . For instance , the 
as the communication link for the requested inter - UE com network may indicate the UE to use signalling between a UE 
munication . That is , in FIG . 19 , it is assumed that allowed and a network for connection establishment between UEs 
interface may be Uu and the decision node is the network ( i.e. decision node is a base station ) . 
( e.g. BS ) . 3 ) The details may include sidelink configuration and 

Referring to FIG . 19 , in step S1900 , the UE 10 parameters . transmit may 
a sidelink assistance information message to the network . 4 ) The policy may be configured per UE level so that all 
The sidelink assistance information message may be used by services offered by the UE are subject to the common policy . 

Alternatively the policy may be configured per service level the UE to provide the network with the information that can to apply a different policy for a different service . 
be useful for the control and provisioning of the concerned It is possible to preconfigure the above policy such that 
sidelink services . For instance , the first UE and the second UE in out of coverage can apply the policy that is aligned 
UE may transmit the sidelink assistance information mes with the explicit network configuration . 
sage to the network . The sidelink assistance information In FIG . 19 , it is assumed that the network may transmit 
message may include L2 ID of the UE ( e.g. source L2 ID of the link selection policy message to the second UE and the 
the UE ) and / or serving cell ( e.g. PCell ) identification infor- 20 network may configure the UE to use Uu for the concerned 
mation of the UE sending this message . For instance , the sidelink service and the network may configure UE to let the 
serving cell identification information may include physical network decide the details on the sidelink services . 
cell ID and / or information on frequency . In step S1920 , the first UE may transmit a direct connec 

In step S1910 , the network may transmit a link selection tion request message to request establish direct connection 
policy message to the UE ( e.g. the first UE or the second 25 setup between the first UE and other UE ( e.g. ( potential ) 
UE ) . second UE ) for service ( s ) requested by the first UE . For 

According to an embodiment of the present invention , the instance , the first UE may send the direct connection request 
link selection policy message can be used by the network to message via broadcast by including broadcast L2 ID in the 

L2 header of the direct connection request message . configure the UE with the allowed link / interface for the 
concerned sidelink services . If L1 destination ID may be indicated over e.g. physical 

sidelink control channel to inform the transmission of the 1 ) The network may configure the UE to use a specific 
link for the concerned sidelink service . For instance , the direct connection request message via broadcast , a broadcast 

L1 ID as destination ID may be indicated . If L1 destination network may configure the UE to use Uu for the concerned ID may be indicated over e.g. physical sidelink control sidelink service . For instance , the network may configure the 35 channel to inform resource reservation for transmission of 
UE to use sidelink for the concerned sidelink service . the direct connection request message via broadcast , a 2 ) The network may configure the UE to choose a specific broadcast L1 ID as destination ID may be indicated . L2 link for the concerned sidelink services depending on selec destination ID for broadcast may be indicated in MAC 
tion criterion . The selection criterion can be such that the header for the transmitted transport block . 
utilized link for the concerned service is selected based on 40 If the first UE already identified the ID of the potential 
the priority of the service . For example , Uu may be used for second UE , the first UE may send the direct connection 
transfer of data having the priority equal to or above a request message via unicast by addressing the potential 
threshold , and sidelink may be used for transfer of data second UE within the destination field for the transmission 
having the priority lower than a threshold . And / or , the of this message . If L1 destination ID is indicated over e.g. 
selection criterion can be such that the utilized link for the 45 physical sidelink control channel to inform the transmission 
concerned service is selected based on the load status of the of the direct connection request message via unicast , a 
link . For example , sidelink may be used for transfer of data unicast L1 ID as destination ID may be indicated . If Li 
of the concerned service only when the monitored load of destination ID is indicated over e.g. physical sidelink control 
the sidelink is lower than a threshold . In this case , the channel to inform resource reservation for transmission of 
threshold may be different per priority of the data . The 50 the direct connection request message via unicast , a unicast 
network may indicate which criterion shall be applied , L1 ID as destination ID may be indicated . If L2 destination 
together with the parameters relevant to the indicated crite- ID is indicated in MAC header of the transmitted transport 
rion . It is possible to mandate the UE to assume a specific block such that receiving MAC is able to identify that this 
criterion such that the network does not have to signal the transport block is for unicast traffic . 
selection criterion . In step S1930 , upon receiving the direct connection 

3 ) The network may configure the UE to use both Uu and request message from the first UE , the second UE may send 
sidelink for the concerned sidelink service . the direct connection request message to the network if the 

4 ) The policy may be configured per UE level so that all second UE is configured to let the network decide on the 
services offered by the UE are subject to the common policy . details of the sidelink services . This message transmitted 
Alternatively the policy may be configured per service level 60 from the second UE to the network can be constructed as a 
to apply a different policy for a different service . RRC message by either including the direct connection 

According to an embodiment of the present invention , request message within a container of the SL assistance 
also , the link selection policy message can be used by the information or by generating a RRC message dedicated to 
network to configure the UE with the policy on the decision delivery of the direct connection request message . Then , the 
of the concerned sidelink services . 65 network will decide the details of the sidelink services based 

1 ) The network may configure the UE to autonomously on the received information in the direct connection request 
decide the details on the sidelink services . For instance , the message and provide the details to be applied for the 
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concerned sidelink services . The RRC message may also notification based on QoS prediction is notified to the 
need to include identification information of the first UE to first UE prior to the moment of actual QoS change . 
assist the network to properly identify the first UE . The need for QoS prediction may further indicate the need 

The direct connection request message may include at for periodic update of QoS prediction notification to the 
least one of the following information : first UE . The need for QoS prediction may further 

1 ) Requested Service Information indicate the periodicity of the requested QoS prediction 
The requested service information may include service notification . 

identifier ( s ) and / or traffic information for each service . For 4.7 ) Need for supporting guaranteed QoS instance , the traffic information may include traffic direction This IE may indicate whether the requested service ( e.g. reception or transmission } and / or required QoS . requires guaranteed QoS . The required QoS may be 2 ) UE Capability ( Supported Radio Access Technologies ) 
For instance , the supported radio access technologies may defined for a certain period of time . The period of time 

include supported Uu band / frequency , reception band / fre may indicate the minimum time period for which the 
quency , and / or transmission band / frequency . promised QoS can be ensured . In this usage of the IE , 

3 ) Service Information that the First UE Wants to Get the IE may further indicate the time period for which 
The interesting / requested service may be indicated by the requested QoS needs to be maintained 

service Identifier ( SID ) or service code ( SCD ) . Multiple This IE may be indicated with a minimum probability that 
services may be indicated by listing the SIDs or SCDs . the requested QoS needs to be satisfied . 
The priority of services which indicates the importance of 5 ) Connection Information 

services . The potential second UE may use this information 20 Type of direct connection : this IE may be either of 
when admission control of services are needed due to the " unicast ” or “ multicast ” or “ broadcast ” . In case this IE is not 
scarce of the resources or capabilities . ProSe Per - Packet present , it indicates “ unicast ” by default . 
Priority ( PPPP ) may be used to indicate the priority . Alter- Direction of direct connection : this IE may be either of 
natively , the new priority dedicated for service admission “ unidirectional with receiving only ” or “ unidirectional 
control may be introduced . 25 transmitting only ” or “ bidirectional ” . 

4 ) Requested QoS Information Each service information being requested should be asso 
The requested QoS information may indicate the required / ciated with one type of direct connection request . For this 

desired QoS level for the requested service . The requested purpose , the connection information IE may need to be 
QoS information may need to be indicated per service level , indicated per each service ID being requested . 
if multiple services are requested . The requested QoS infor- 30 6 ) Max Waiting Time for Direct Connection Setup 
mation may include at least one of the following Qos This information may indicate the maximum waiting time 
information : for which the first UE can wait until establishment of 

4.1 ) Required QCI value or 5QI or new QoS indicator requested direct communication since the connection is 
value representing the ( partial ) set of the QoS parameters : initially requested . To make sure that the potential second 
payload ( bytes ) , transmission rate ( message / sec or packets / 35 UE know when the connection was initially requested , the 
sec ) , maximum end - to - end latency ( ms ) , target communi- time information indicating the moment of initially con 
cation range , reliability ( % ) or data rate ( Mbps ) . The data structing the direct connection request at the first UE may 
rate may further indicate at least one of the following need to be included in the direct connection request mes 
information : sage . 

Average data rate which indicates the desired data rate 40 7 ) Sidelink Capability Information 
when channel is not congested . The sidelink capability information may indicate the 

Minimum data rate which indicates the minimum data capabilities of the first UEs available for transmission and or 
rate which the associated services require to maintain reception over the requested direct communication . Trans 
the service . If the service requires guaranteed bit rate , mission capabilities and reception capabilities may need to 
this information is necessarily included . 45 be indicated separately . 

Aggregated Maximum Bit Rate ( AMBR ) which indicates The sidelink capability information may further indicate 
the maximum data rate to be supported over the the security capability of the first UE . This may include the 
requested PC5 direct communication . supported ciphering algorithms and possibly related param 

4.2 ) If QCI or 5QI or the new QoS indicator cannot eters . This may include the supported integrity check algo 
represent all the parameters presented above , the parameters 50 rithms and possibly related parameters . 
not covered by the QoS indicator may be indicated together The sidelink capability information may further indicate 
with the QoS indicator . the supported security capability . This may include sup 

4.3 ) Sidelink traffic flow type ( bearer type ) which indi- ported ciphering algorithms . This may include supported 
cates whether the requested services requires guaranteed bit integrity protection algorithms . This may include supported 
rate ( GBR ) or non - GBR . 55 length of security key . 

4.4 ) Priority of each service : PPPP may be used to The sidelink capability information may indicate at least 
indicate the priority . one of the following capability information for direction 

4.5 ) Minimum required communication range ( meters ) communication : 
4.6 ) Need for QoS Prediction 7.1 ) Information on the supported modulation order 
The need for QoS prediction may indicate whether the 60 7.2 ) Information on the supported channel coding scheme 

requested service requires QoS prediction functional- 7.3 ) Information on the supported RAT 
ity , where QoS prediction functionality allows the 7.4 ) Maximum transmit power for each supported RAT 
served UE to be aware of the change of the expected 7.5 ) Supported frequency bands for each supported RAT 
QoS in advance ( e.g. a certain QoS level is expected to 7.6 ) Supported bandwidth for each supported band for 
degrade in 10 seconds ) 65 direct communication 

The need for QoS prediction may further indicate the 7.7 ) Supported band combination for direct communica 
minimum timing advance by which the QoS change tion : supported band combination for simultaneous recep 
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tion for direct communication , and / or supported band com- concerned resource is higher than a threshold . The threshold 
bination for simultaneous transmission for direct used to measure the CBR may needs to be indicated . This 
communication information may indicate how much each resource group is 

7.8 ) Supported band combination for concurrent Uu and being occupied in unit of percent ( % ) . For instance , the 
direct communication : resource group can be a channel define over a specific 

supported band combination for concurrent reception , frequency range . For instance , the resource group can be a supported band combination for concurrent transmis group of resource blocks . This information may need to be sion , supported band combination for concurrent recep collected and signalled per each resource group . If the first tion of Uu and transmission of direct communication , UE supports direct communication over multiple RATs , this and / or supported band combination for concurrent 10 IE needs to be signalled per RAT of those RATs . This transmission of Uu and reception of direct communi 
cation information may need to be collected and signalled per each 

7.9 ) Duplex per RAT or per band per RAT : Half duplex or carrier frequency if more than one frequency can be used for 
Full duplex direct communication . This information may need to be 

7.10 ) HARQ capabilities : this information collected and signalled per each resource pool per each RAT indicate 15 may 
the HARQ capabilities . This information may further indi that can be possibly used for the direct communication being 
cate maximum number of HARQ processes . This informa requested . 
tion may further indicate at least one of the following 9.3 ) On - Going Sidelink Service Information 
information : The on - going sidelink service information may indicate 

Support of HARQ feedback 20 the on - going sidelink service ( s ) and / or the attributes of the 
Support of HARQ combining services for which the first UE has been transmitting or 
Supported HARQ feedback signalling methods : HARQ willing to transmit packets over sidelink . The second UE 

feedback over sidelink control channel , HARQ feed- may use this information to better estimate the reception 
back over sidelink data channel ( i.e. HARQ feedback is opportunities of the first UE by taking half - duplex con 
piggy - bagged over data transmission ) , and / or HARQ 25 straints into account and thus to better select the transmis 
feedback over MAC Control Element sion resources . 

7.11 ) Maximum number of layers ( spatial multiplexing ) The on - going sidelink service information may indicate per frequency or per RAT the on - going sidelink service ( s ) and / or the attributes of the 7.12 ) Supported synchronization sources : support of services for which the first UE has been receiving or is GNSS as sync reference source , support of UE - transmitted 30 willing to receive packets over sidelink . The second UE may synchronization ( e.g. SLSS ) as sync reference source , and / or use this information to better select the transmission support of network synchronization ( downlink synchroniza 
tion ) as sync reference source resources by taking e.g. the priority of the on - going service 

of the first UEs and new services to be offered to the first UE 8 ) Initial ID of the First UE ; 
This ID may be layer - 2 ID of the first UE . If this L2 ID 35 into account . This information may be useful to alleviate the 

is indicated , the potential second UE needs to use this L2 ID potential collision of reception resource at the first UE when 
to address the first UE by including the L2 ID in the L2 the transmission from the second UE to the first UE may 
header of the message destined to the first UE . If this L2 ID collide with transmission from other UE to the first UE . 
is not indicated , the potential second UE needs to use the L2 The on - going sidelink service information may be deliv 
ID included in the L2 header of this direct connection 40 ered as a part of the channel status information . The on 
request message . going sidelink service information may further indicate the 

Alternatively , this ID may be upper layer ID of the first required priority of each on - going service , e.g. ProSe Per 
UE . This ID may be used by upper layer of the receiving Packet Priority ( PPPP ) . The on - going sidelink service infor 
second UE to address the first UE . mation may further indicate the required reliability of each 

9 ) UE Status Information 45 on - going service , e.g. ProSe Per Packet Reliability ( PPPR ) . 
9.1 ) UE location : this information may indicate the loca- The on - going sidelink service information may further 

tion of the first UE . This information may be used by the indicate the required QoS information of the service . For 
receiving UE ( i.e. second UE ) to determine whether the instance , this may indicate average payload size , data rate , 
direct connection to be established can provide the requested and / or maximum delay that are required by the on - going 
QoS for the requested services . This information may be 50 service . For instance , this may indicate required QCI value 
used for initial power control by calculating the distance required by the on - going service . For instance , this may 
between the first UE and the second UE . This information indicate required 5QI value required by the on - going ser 
may be used for initial beamforming . vice . 

9.2 ) Channel Status information : this information may The on - going sidelink service information may further 
indicate the channel statistics perceived by the first UE . This 55 indicate at least one of the following information on each 
information may indicate the statistics of channel utilization on - going service : 
used by direct communications as well as potential / uniden- Average payload ( bytes ) of the message transmitted / 
tified interferers . received for the concerned service 

Channel quality : this information may indicate the chan- Average transmission rate ( message / sec or transport 
nel quality of the direct link between the first UE and the 60 blocks / sec ) in case of on - going service that transmits 
second UE . The first UE may measure the link quality by message 
measuring the strength quality of the signal transmitted by Average message arrival rate , which indicates the arrival 
the second UE . rate of the message from upper layer for transmission 

Channel utilization statistics : the statistics may be mea in case of on - going service that transmits message 
sured energy level . More compactly , the statistics may be 65 Average message arrival rate , which indicates the arrival 
channel busy ratio ( CBR ) measurements where the channel rate of the message from lower layer after reception in 
is detected as busy if the measured energy level on the case of on - going service that receives message 
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Average transmission delay ( ms ) ( measured as the time and b ) retransmission interval ( e.g. gap between initial 
duration between when the message is arrived at radio and retransmission ) , c ) the reservation interval ( e.g. 
protocol stack and when the message is actually trans data transmission periodicity ) , and / or d ) reservation 
mitted over the air ) termination time ( e.g. reservation is valid until the Estimated transmission reliability ( % ) 

This estimate related to transmission reliability can be reservation termination time ) . The information on the 
transmission resources may indicate the resource set made by considering the statistics of the received HARQ 

ACK and / or HARQ NACK . The average reliability can be that is dedicatedly allocated for the concerned on - going 
averaged over a moving fixed size time window . For service . The information on the transmission resources 
instance , the average reliability may be obtained based on may be constructed by collectively merging the trans 
the equation 1 . mission resources related to multiple on - going services 

to reduce signalling overhead , rather than signalling the 
transmission resources per service . The information on 

average reliability = [ Equation 1 ] the transmission resources may be interpreted as pro 
the number of total received HARQ ACKS hibitive transmission resources by the second UEs if 
the total number of total transmitted TBS the first UE is subject to half - duplex constraint . 

Information on the reception resources ( time / frequency 
Alternatively , the average reliability can be average by information ) . The information on the reception 

applying exponentially weighted moving average ( EWMA ) resources may indicate the resources ( or resource pool ) 
over time . For instance , the average reliability may be that can be used for reception of the concerned on 
obtained based on the equation 2 . going service . For instance , the information on the 

reception resources may indicate the pattern of the average reliability ( n ) = ( 1 - k ) * average reliability ( n - 1 ) + 
k * instantaneous reliability ( n ) [ Equation 2 ] 25 resources to be used for the concerned reception . The 

information on the reception resources may indicate the where k is small value close to zero ( e.g. 0.1 ) and the resource set that is dedicatedly allocated for the con instantaneous reliability is measured as averaging the ratio cerned on - going service . The information on the recep defined above . 
This estimate related to transmission reliability can be tion resources may be constructed by collectively 

merging the reception resources related to multiple made by collecting the statistics of PDCP transmit buffer 
used by the concerned service . The average reliability can be on - going services to reduce signalling overhead , rather 

than signalling the reception resources per service . The measured by averaging the ratio of the number of transmit information on the reception resources may be inter ted packets to the number of the packets arrived from upper 
layers . preted as prohibitive transmission resources by the 

Estimated reception reliability ( % ) second UEs in case the first UE is subject to hidden 
node problem . This estimate related to reception reliability can be made 9.4 ) In - Coverage / Out - of - Coverage Information by considering the transmitted HARQ ACK and / or HARQ The in - coverage / out - of - coverage information may indi NACK . The same average method defined above for calcu 40 cate whether the first UE is currently inside network or out lating transmission reliability can be used ; of network coverage . If the first UE supports multiple RATS , 

To inform the second UE of the overall traffic statistics for it may need to signal the information per each RAT . If the 
the concerned service , it is sufficient to collect the first UE is configured with dual connectivity , it may indicate 
statistics over entire frequencies over which the packets the connectivity status with respect to the primary cell . The 
of the concerned service have been transmitted , and it 45 in - coverage / out - of - coverage information may be useful 
is also sufficient to collect the statics over entire fre- when the primary cell can control the connection for the 
quencies over which the packets of all the concerned concerned direct communication being requested . 
services have been transmitted . To assist the second UE 9.5 ) Current sync source information : this information 
to choose better resource configuration for the first UE , indicate whether the first UE can receive GNSS signal . may 

9.6 ) Transmit power used to transmit the direct connec the above statistics may need to be collected and tion request message : this information can be used by the indicated per frequency / channel . second UE to estimate the pathloss between the first UE and The on - going sidelink service information may further the second UE and to determine and control the transmission 
indicate at least one of the following information to help the power of the first UE as well as the transmission power of 
second UE avoid using the resources that are / can be used by 55 the second UE . 
the first UES : 10 ) UE Subscription Information or Subscribed PLMN 

Information on the transmission resources ( time / fre Information 
quency information ) . The information on the transmis- The subscribed PLMN information may indicate the 
sion resources may indicate the resources reserved for home PLMN of the UE for cellular services including PC5 . 
pending or future transmissions of the concerned on 60 The subscribed PLMN information may indicate the PLMN ( s ) for which PC5 operations are granted for the UE . The going service . For instance , the information on the subscribed PLMN information may indicate the PLMN ( s ) transmission resources may indicate the pattern of the for which PC5 operations for the requested services are 
resources to be used for the concerned transmissions . granted for the UE . The subscribed PLMN information may 
For instance , the information on the transmission 65 need to be signalled per service . The subscribed PLMN 
resources may indicate a ) time offset that can be used information may further indicate at least one of the follow 
to identify the starting point of the reservation interval , ing information : 
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Home PLMN per RAT : this is the case when UE supports If the network accepts the direct connection request , the 
multiple RATs and each RAT is associated with same or network may send the direct connection accept message . 
different home PLMNs ( e.g. Dual SIM Dual Active , The response message ( i.e. the direct connection accept 
DSDA ) message ) can be constructed as a RRC message by either 

Supported RATs per allowed PLMN ; 5 including the direct connection accept message within a 
Allowed operation : this indicates which of the following container of the SL assistance information or by generating 

operations are allowed for the PLMNs ( e.g. transmis- a RRC message dedicated to delivery of the direct connec 
sion only , reception only , or both transmission and tion accept message . Otherwise , the network may send 
reception ) direct connection reject message . In FIG . 19 , it is assumed 

11 ) Preferred Configuration ( Preferred Scheduling Mode 10 that the network accepts the direct connection request . The 
for Transmission of the First UE ) direct connection accept message may include at least one of 

The preferred configuration may indicate the preferred the following information : 
way of scheduling for transmission of the first UE . The 1 ) Accepted Service ID / Code 
preferred configuration may include “ both the second UE- The accepted service may be indicated per selected link . 
scheduling and the first UE autonomous scheduling ( = don't 15 If the first UE has requested a single service ID / code , then 
care ) ' or ' only the first UE autonomous scheduling ” . For this ID / code needs not be included . 
instance , the first UE may set this IE to " only the first UE 2 ) Selected Link for the Accepted Service 
autonomous scheduling ” if it does not lose the freedom of The selected link may be indicated per accepted service . 
transmission resource selection . Alternatively , a single interface may be indicated for all 

In case that the second UE sends this message to the 20 admitted services 
network , the identification information of the first remote 3 ) Reason for Service Denials 
UE can be further included in the RRC message that For the service that is not accepted , the reason of the 
contains the direct connection request message . The identi- service denial may be indicated . The reason may be at least 
fication information of the first UE may include the follow- one of ' request from unauthorized UE ' , request from for 
ing information : 25 bidden UE ' , or ‘ lack of capability in offering requested 

Serving cell information QoS ' . The cause lack of capability in offering requested 
For instance , the serving cell information may be physical QoS ' may further indicate ‘ lack of transmission resources ' , 

cell ID and frequency of the cell . Primary serving cell ‘ lack of reception resources ' , or ‘ lack of both transmission 
information may be required . In addition , secondary serving resources and reception resources ' . 
cell information can be further included . For instance , the 30 4 ) Traffic Flow Information 
serving cell information may be global cell ID . For the accepted service ( s ) , the associated traffic flow ID 
UE ID information may be indicated . This traffic flow ID may be used when 
For instance , UE ID information may be C - RNTI or host addresses or identifies a particular traffic flow of the 

equivalent UE identifier by which the network can identifies connection for sidelink communication . This flow ID may 
the UE in the serving cell scope . For instance , UE ID 35 be used for radio resource configuration as given below . 
information may be direct communication ID ( e.g. L2 ID of Traffic Flow ID Construction Rule : 
the UE ) . Alt.1 ) Traffic flow ID is uniquely assigned across all 

In step S1940 , the network UE may estimate supportable traffic flows including “ unidirectional ” service for both 
QoS and evaluate admissible services . Upon receiving the directions and “ bidirectional ” services . 
direct connection request message from the second UE , the 40 Alt.2 ) Traffic flow ID is uniquely assigned across traffic 
network performs the following to determine if it accepts the flows having the same direction . Therefore , the traffic flow 
direct connection request received from the second UE : ID needs information indicating the direction of communi 

if the potential second UE can offer at least one of the cation ( e.g. “ forward ( second to first ) ” or “ reverse ( first to 
requested services by considering its capabilities with second ) " ) to be uniquely distinguishable across all traffic 
respect to service information included in the direct 45 flows including “ unidirectional ” service for both directions 
connection request message , and / or and “ bidirectional ” services . 

if the potential second UE can support the requested type The traffic flow ID may be different per direction of direct 
of direct connection , and / or communication of “ bidirectional ” services 

if the potential second UE can support the requested QoS 5 ) Offered QoS Information 
for the services supported by the potential second UE 50 5.1 ) Expected QoS 
by considering its capabilities , first UE capabilities , The expected QoS information may indicate the expected 
link status / utilization based on the monitoring results QoS level to be experienced for the accepted service . The 
from the second UE perspective as well as first UE's format of IEs that can be included in the requested Qos 
UE status information included in the direct connection information in the direct connection request message can be 
request message , and / or 55 reused here . The expected QoS information may need to be 

if the potential second UE ensures that the first UE has a indicated per accepted service ( ID ) . The expected QoS 
valid subscription on the requested services , e.g. in information may be indicated per QoS parameters requested 
terms of PLMN , and / or by the first UE for the requested service being accepted . 

if the potential second UE ensures that the first UE is not 5.2 ) Support of Guaranteed QoS 
forbidden for the requested service and for the 60 This may indicate whether the offered QoS can be guar 
requested type of direct connection . anteed . The required QoS may be defined for a certain period 

If all these conditions are satisfied , the network may of time . The period of time may indicate the minimum time 
decide to accept the direct connection request . If at least one period for which the promised QoS can be ensured . In this 
of these conditions is satisfied , the network may decide to usage of the IE , the IE may further indicate the time period 
accept the direct connection request . Depending on consid- 65 for which the offered QoS can be maintained . This IE may 
ered embodiments , a subset of the above conditions can be be indicated together with a minimum probability of satis 
checked . fying the offered QoS . The first UE will utilize this prob 
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ability to determine whether it proceeds / accepts the unicast transmission . For instance , information may indicate that the 
link establishment with the QoS level offered by the second first UE is a synchronization reference . In this case , the 
UE . information may be synchronization signal identification 

6 ) Sidelink Capability Information information , e.g. SLSS ID to be used by the first UE for 
The sidelink capability information may indicate the 5 SLSS transmission . For instance , information may indicate 

capabilities of the second UEs about transmission and / or that distributed synchronization reference is used . If no 
reception over direct communication interface . Transmis- information is provided on synchronization configuration , 
sion capabilities and reception capabilities may need to be the first UE keeps using the present synchronization method . 
indicated separately . This second UE includes reception 7.5 ) HARQ Configuration 
capabilities if the direction of direct communication 10 This configuration can be per UE . Alternatively , this 
requested by the first UE is “ unidirectional with transmit configuration is provided per service / traffic flow such 
only ” or “ bidirectional ” . that a service / traffic flow with more stringent QoS 

7 ) Radio Resource Configuration for Sidelink requirements are differently treated possibly with a 
The radio resource configuration for sidelink may indicate tighter control . 

the radio resource parameters to be used for the direct 15 HARQ retransmission configuration : This configuration 
communication link being established . This IE may include may indicate whether HARQ retransmission is based 
at least one of the following : on HARQ feedback or whether HARQ retransmission 

7.1 ) Initial ID of the Second UE is performed without HARQ feedback . 
This ID can be upper layer ID of the second UE . This ID Feedback configuration : HARQ feedback signalling 

can be used by upper layer of the first UE to address the 20 method to be used for the direct communication . This 
second UE . This ID can be layer - 2 ID of the second UE . If configuration may indicate whether HARQ feedback is 
this L2 ID is indicated , the first UE needs to use this L2 ID required or not . This information may need to be 
to address the second UE by including the L2 ID in the L2 indicated per each communication direction ( from / to 
header of the message destined to the second UE . If this L2 first UE ) depending on the capabilities of HARQ of the 
ID is not indicated , the first UE needs to use the L2 ID 25 first UE and the second UE as well as direction of direct 
included in the L2 header of this direct connection accept communication being established . This information 
message . may needs to be indicated per communication direction 

7.2 ) Sidelink Resource Pool Structure which Indicates the per accepted service / traffic flow ; 
Following Information : Number of HARQ processes , e.g. , number of HARQ 

Control channel structure : time - frequency resources com- 30 processes to be used by the first UE or number of 
prising physical sidelink control channel HARQ processes to be used by the second UE 

Data channel structure : time - frequency resources com- Number of retransmissions : The number of HARQ 
prising physical sidelink data channel retransmission may be indicated . The number of 

Multiple resource pools may be indicated . For each HARQ retransmission may be configured for the case 
resource pool , associated services / traffic flow ID ( s ) may be 35 when HARQ retransmission is configured to be per 
indicated . Alternatively , for each service / traffic flow ID , the formed without HARQ feedback ( i.e. blind HARQ 
associated resource pool ( s ) may be indicated . Note that this retransmission ) . In this case the number of blind 
mapping of resource pool to service / traffic flow ID implies retransmissions may be further defined or indicated by 
the mapping of frequency ( channel ) to service . the configuration . In this case , HARQ combining is 

7.3 ) Scheduling Mode applied to the received transport blocks including a new 
This indicates the transmission resource selection scheme transmission and up to the number of retransmissions . 

that the first UE shall use . The number of HARQ retransmission may be config 
Network - scheduled resource selection ; this can be set ured for the case when HARQ retransmission is con 

only if the first UE has indicated that it is in network figured to be performed with HARQ feedback ( i.e. 
coverage . HARQ feedback based HARQ retransmission ) . In this 

Second UE - scheduled resource selection ; case the number of retransmissions may indicate the 
First UE autonomous resource selection ; outcome of the ( re ) transmission for which HARQ 
This configuration can be per UE . Alternatively , this feedback is generated . For example , 1 retransmission 

configuration is provided per service / traffic flow such that a number is configured for HARQ with HARQ feedback , 
service / traffic flow with more stringent QoS requirements 50 the second UE needs to send HARQ NACK if the 
are differently treated possibly with a tighter control . collective outcome of receiving two transmissions ( one 

7.4 ) Synchronization Configuration new transmission + one retransmission ) indicates an 
This indicates the synchronization reference source to be unsuccessful transmissions . 

used for direct communication being established . For 7.6 ) Transmit Power Control Configuration 
instance , information may indicate that GNSS is a priori- 55 This configuration can be per UE . Alternatively , this 
tized synchronization reference . For instance , information configuration is provided per service / traffic flow such 
may indicate that UE - transmitted synchronization ( e.g. that a service / traffic flow with more stringent Qos 
SLSS ) is a prioritized synchronization reference . For requirements are differently treated possibly with a 
instance , information may indicate that downlink synchro tighter control . 
nization signal is a prioritized synchronization reference . 60 Power control method , e.g. , open loop power control or 
For instance , information may indicate the priority of syn closed loop power control 
chronization reference among downlink synchronization Power control parameter including base transmit power 
signal , GNSS and UE - transmitted synchronization signal . ( Po ) and / or step power adjustment level ( Pi ) . For 
For instance , information may indicate that the second UE instance , the first UE needs to transmit with transmit 
is a synchronization reference . In this case , the information 65 power Po when ignoring Pi . For instance , signalled Pi 
may be synchronization signal identification information , can be a single integer value with either plus or minus 
e.g. SLSS ID to be used by the second UE for SLSS value . For instance , signalled Pi can be a value within 
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a range . The first UE needs to transmit with transmit works as follows . If the potential second UE B receives , 
power Po + accumulated value of received Pi’s . from the first UE to which the potential second UE B sends 

8 ) Transaction ID the direct connection accept message , the direct connection 
This transaction ID uniquely identifies the message con- confirm message that includes a ID of the first and a ID of 

tents . If the message is retransmitted to achieve diversity 5 the potential second UE A that is different from a ID of the 
gain due to less - robust nature of D2D networks , the trans potential second UE B included in the direct connection action ID is the same . For the same direct connection setup accept message , the potential second UE B may consider 
procedure , the transaction ID is the same . that the connection establishment procedure fails . And , the The direct connection accept message is desirably potential second UE B may stop any further processing addressed only to the first UE by setting the destination field 10 related to the direct connection request message received of this message to first UE ID such that other UE receiving from the first UE and release any resources prepared for the this message can ignore the message . The destination field first UE . for the transmission of the message may exist in layer 1 
where control channel indicates the field and layer 2 where Alternatively , if the first UE decides to reject the direct 
MAC header indicates the field . connection with the second UE , it is possible for the first UE 

In case that the network transmits a direct connection not to send any message . In this embodiment , the second UE 
reject message , the direct connection reject message may will eventually identify the failure of the connection of 
include the reason for denial IE to inform the first UE of the direct communication based on expiry of a timer that started 
reason of the reject of direct connection establishment . upon transmission of the direct connection accept message . 

In step S1950 , upon receiving the direct connection 20 Upon sending the direct connection confirm message , the 
accept message , the second UE may send the direct con- first UE may consider that the requested direct connection is 
nection accept message to the first UE . Upon receiving the established for the confirmed services . Alternatively it is 
direct connection reject message , the second UE may send possible that the first UE considers that the requested direct 
the direct connection reject message to the first UE . connection is established for the confirmed services after a 

In step S1960 , the direct connection confirm message may 25 fixed time ( T_gap ) has passed upon sending the direct 
be used if the final confirmation of the sidelink service connection confirm message . The T_gap may be signalled in 
initiation needs to be done by the first UE . It is not essential the direct connection accept message . Upon receiving the 
to apply the direct connection confirm message in the direct connection confirm message , the second UE may 
proposed procedures . Upon receiving the direct connection consider that the requested direct connection is established 
accept message , the first UE may perform the following to 30 for the confirmed services . 
determine if the first UE accepts the direct connection In step S1970 , the second UE may transmit data for 
accept : confirmed services to the network , then the network may 

if the accepted services are sufficient / acceptable for the transmit data for confirmed services the first UE . That is , 
first UE to establish the direct connection with the the data for confirmed services may transmitted via Uu 
second UE , and / or 35 interface because Uu is selected by the network as the 

if the expected QoS for the accepted services are suffi- communication link for the requested sidelink service . 
cient / acceptable for the first UE to establish the direct FIG . 20 shows a connection establishment procedure 
connection with the second UE , and / or according to an embodiment of the present invention . This 

if the first UE ensures that the second UE has a valid embodiment shows the case where link selection policy is 
subscription to provide the accepted services , e.g. in 40 provisioned to let the UE decide the link for inter - UE 
terms of PLMN , and / or communication services and sidelink is selected by the UE 

if the first UE ensures that the second UE is not forbidden as the communication link for the requested inter - UE com 
for providing the requested service . munication . That is , in FIG . 20 , it is assumed that allowed 

If all or at least one of these conditions are satisfied , the interface may be sidelink and the decision node is the UE . 
first UE may decide to establish the direct connection with 45 Referring to FIG . 20 , in step S2000 , the UE may transmit 
the second UE and send direct connection confirm message a sidelink assistance information message to the network . 
carrying the following information : The sidelink assistance information message may be used by 

Confirmed service information including a list of services the UE to provide the network with the information that can 
that the first UE wants over the direct connection being be useful for the control and provisioning of the concerned 
established 50 sidelink services . For instance , the first UE and the second 

ID of the second UE to which the direct connection UE may transmit the sidelink assistance information mes 
confirm message is destined . sage to the network . The sidelink assistance information 

Transaction ID which uniquely identifies the message message may include L2 ID of the UE ( e.g. source L2 ID of 
contents . If the message is retransmitted to achieve the UE ) and / or serving cell ( e.g. PCell ) identification infor 
diversity gain due to less - robust nature of D2D net- 55 mation of the UE sending this message . For instance , the 
works , the transaction ID is the same . For the same serving cell identification information may include physical 
direct connection setup procedure , the transaction ID is cell ID and / or information on frequency . 
the same . In step S2010 , the network may transmit a link selection 

In step S1960 , alternatively , if the first UE decides to policy message to the UE ( e.g. the first UE or the second 
reject the direct connection with the second UE , the first UE 60 UE ) . The link selection policy message has already been 
may send the direct connection denial message to the second described in detail in step s1910 of FIG . 19 , and therefore , 
UE . The direct connection denial message may include ID of detailed description of step S2010 will be omitted . In FIG . 
the second UE to which the direct communication reject 20 , it is assumed that the network may transmit the link 
message is destined . selection policy message to the second UE and the network 

Note that the direct connection confirm message is nec- 65 may configure the UE to use sidelink for the concerned 
essary to resolve the case where more than two second UES sidelink service and the network may configure the UE to 
replies with direct communication accept message . This autonomously decide the details on the sidelink services . 
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In step S2020 , the first UE may transmit a direct connec- accept message , the first UE may perform the following to 
tion request message to request establish direct connection determine if the first UE accepts the direct connection 
setup between the first UE and other UE ( e.g. ( potential ) accept : 
second UE ) for service ( s ) requested by the first UE . The if the accepted services are sufficient / acceptable for the 
direct connection request message has already been 5 first UE to establish the direct connection with the 
described in detail in step S1920 or S1930 of FIG . 19 , and second UE , and / or 
therefore , detailed description of step S2020 will be omitted . if the expected QoS for the accepted services are suffi 

In step S2030 , upon receiving the direct connection cient / acceptable for the first UE to establish the direct 
request message from the first UE , the second UE send the connection with the second UE , and / or 

if the first UE ensures that the second UE has a valid direct connection accept message if the second UE is 
configured to decide on the details of the sidelink services subscription to provide the accepted services , e.g. in 

terms of PLMN , and / or possibly based on the provisioned policy and if ( part of ) the if the first UE ensures that the second UE is not forbidden requested service can be accepted . for providing the requested service . For instance , the second UE may estimate supportable If all or at least one of these conditions are satisfied , the QoS and evaluate admissible services . Upon receiving the first UE may decide to establish the direct connection with 
direct connection request message from the first UE , the the second UE and send direct connection confirm message . 
second performs the following to determine if it accepts the The direct connection confirm message has already been 
direct connection request received from the first UE : described in detail in step S1960 of FIG . 19 , and therefore , 

if the potential second UE can offer at least one of the 20 detailed description of step S2040 will be omitted . 
requested services by considering its capabilities with In step S2040 , alternatively , if the first UE decides to 
respect to service information included in the direct reject the direct connection with the second UE , the first UE 
connection request message , and / or may send the direct connection denial message to the second 

if the potential second UE can support the requested type UE . The direct connection denial message may include ID of 
of direct connection , and / or 25 the second UE to which the direct communication reject 

if the potential second UE can support the requested QoS message is destined . The direct connection reject message 
for the services supported by the potential second UE has already been described in detail in step S1960 of FIG . 
by considering its capabilities , first UE capabilities , 19 , and therefore , detailed description of step S2040 will be 
link status / utilization based on the monitoring results omitted . 
from the second UE perspective as well as first UE’s 30 In step S2050 , the first UE may receive data for confirmed 
UE status information included in the direct connection services from the second UE . For instance , the data for 
request message , and / or confirmed services may be received via established connec 

if the potential second UE ensures that the first UE has a tion ( e.g. PC5 RRC connection ) between the first UE and the 
valid subscription on the requested services , e.g. in second UE . That is , the data for confirmed services may 
terms of PLMN , and / or 35 transmitted via sidelink between the first UE and the second 

if the potential second UE ensures that the first UE is not UE because sidelink is selected by the network as the 
forbidden for the requested service and for the communication link for the requested sidelink service . 
requested type of direct connection . FIG . 21 shows a connection establishment procedure 

If all these conditions are satisfied , the second UE may according to an embodiment of the present invention . This 
decide to accept the direct connection request . If at least one 40 embodiment shows the case where link selection policy is 
of these conditions is satisfied , the second UE may decide to provisioned to let the network decide the link for inter - UE 
accept the direct connection request . Depending on consid- communication services and sidelink is selected by the 
ered embodiments , a subset of the above conditions can be network as the communication link for the requested inter 
checked . If the second UE accepts the direct connection UE communication . That is , in FIG . 21 , it is assumed that 
request , the second UE may send the direct connection 45 allowed interface may be sidelink and the decision node is 
accept message . the network ( e.g. BS ) . 

If the second UE is configured to decide on the details of Referring to FIG . 21 , in step S2100 , the UE may transmit 
the sidelink services possibly based on the provisioned a sidelink assistance information message to the network . 
policy but if the requested service cannot be accepted , the The sidelink assistance information message may be used by 
second UE may send the direct connection reject message . 50 the UE to provide the network with the information that can 
Alternatively , it is possible for the second UE not to send the be useful for the control and provisioning of the concerned 
direct connection reject message , depending on the imple- sidelink services . For instance , the first UE and the second 
mentation of the invention . In this case , the first UE will UE may transmit the sidelink assistance information mes 
identify the failure of the direct connection request if the sage to the network . The sidelink assistance information 
direct connection accept message is not received for some 55 message may include L2 ID of the UE ( e.g. source L2 ID of 
predefined time interval since the first UE sends the direct the UE ) and / or serving cell ( e.g. PCell ) identification infor 
connection request message . mation of the UE sending this message . For instance , the 

In FIG . 20 , it is assumed that the second UE accepts the serving cell identification information may include physical 
direct connection request . The direct connection accept cell ID and / or information on frequency . 
message has already been described in detail in step S1940 60 In step S2110 , the network may transmit a link selection 
or S1950 of FIG . 19 , and therefore , detailed description of policy message to the UE ( e.g. the first UE or the second 
step S2030 will be omitted . UE ) . The link selection policy message has already been 

In step S2040 , the direct connection confirm message may described in detail in step S1910 of FIG . 19 , and therefore , 
be used if the final confirmation of the sidelink service detailed description of step S2110 will be omitted . In FIG . 
initiation needs to be done by the first UE . It is not essential 65 21 , it is assumed that the network may transmit the link 
to apply the direct connection confirm message in the selection policy message to the second UE and the network 
proposed procedures . Upon receiving the direct connection may configure the UE to use sidelink for the concerned 
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sidelink service and the network may configure the UE to let accept message , the first UE may perform the following to 
the network decide the details on the sidelink services . determine if the first UE accepts the direct connection 

In step S2120 , the first UE may transmit a direct connec- accept : 
tion request message to request establish direct connection if the accepted services are sufficient / acceptable for the 
setup between the first UE and other UE ( e.g. ( potential ) first UE to establish the direct connection with the 
second UE ) for service ( s ) requested by the first UE . The second UE , and / or 
direct connection request message has already been if the expected QoS for the accepted services are suffi 
described in detail in step S1920 of FIG . 19 , and therefore , cient / acceptable for the first UE to establish the direct 
detailed description of step S2120 will be omitted . connection with the second UE , and / or 

if the first UE ensures that the second UE has a valid In step S2130 , upon receiving the direct connection subscription to provide the accepted services , e.g. in request message from the first UE , the second UE may send terms of PLMN , and / or the direct connection request message to the network if the if the first UE ensures that the second UE is not forbidden second UE is configured to let the network decide on the for providing the requested service . details of the sidelink services . The direct connection request If all or at least one of these conditions are satisfied , the message has already been described in detail in step S1930 first UE may decide to establish the direct connection with 
of FIG . 19 , and therefore , detailed description of step S2130 the second UE and send direct connection confirm message . 
will be omitted . The direct connection confirm message has already been 

In step S2140 , the network UE may estimate supportable described in detail in step S1960 of FIG . 19 , and therefore , 
QoS and evaluate admissible services . Upon receiving the 20 detailed description of step S2160 will be omitted . 
direct connection request message from the second UE , the In step S2170 , the first UE may receive data for confirmed 
network performs the following to determine if it accepts the services from the second UE . For instance , the data for 
direct connection request received from the second UE : confirmed services may be received via established connec 

if the potential second UE can offer at least one of the tion ( e.g. PC5 RRC connection ) between the first UE and the 
requested services by considering its capabilities with 25 second UE . That is , the data for confirmed services may 
respect to service information included in the direct transmitted via sidelink between the first UE and the second 
connection request message , and / or UE because sidelink is selected by the network as the 

if the potential second UE can support the requested type communication link for the requested sidelink service . 
of direct connection , and / or This invention allows the inter - UE service to be con 

if the potential second UE can support the requested QoS 30 trolled under the proper policy . Specifically , according to an 
for the services supported by the potential second UE embodiment of the present invention , the network can 

control the utilized link / interface for the concerned inter - UE by considering its capabilities , first UE capabilities , services depending on general network policy , requested link status / utilization based on the monitoring results service type , requested QoS , channel status etc. For instance , from the second UE perspective as well as first UE's 35 this invention allows inter - UE service configuration to be UE status information included in the direct connection decided by network . For instance , this invention allows request message , and / or inter - UE service configuration to be decided by UE based on if the potential second UE ensures that the first UE has a policy provisioned by network or UE interval policy . For 
valid subscription on the requested services , e.g. in instance , this invention may control the UEs interested in the 
terms of PLMN , and / or 40 inter - UE service to let them use sidelink for data transfer 

if the potential second UE ensures that the first UE is not based on policy provisioned by network or UE interval 
forbidden for the requested service and for the policy . For instance , this invention may control the UEs 
requested type of direct connection . interested in the inter - UE service to let them use uplink and 

If all these conditions are satisfied , the network may downlink for data transfer based on policy provisioned by 
decide to accept the direct connection request . If at least one 45 network or UE interval policy . 
of these conditions is satisfied , the network may decide to FIG . 22 shows a procedure reporting information on cast 
accept the direct connection request . Depending on consid- type according to an embodiment of the present invention . 
ered embodiments , a subset of the above conditions can be Referring to FIG . 22 , in step S2210 , a first apparatus 
checked . ( 9010 ) may initiate at least one sidelink service using a 

If the network accepts the direct connection request , the 50 specific cast type . For instance , the specific cast type may be 
network may send the direct connection accept message . at least one of unicast , groupcast or broadcast . FIG . 23 
Otherwise , the network may send direct connection reject shows three cast types according to an embodiment of the 
message . In FIG . 21 , it is assumed that the network accepts present invention . Specifically , ( a ) of FIG . 23 shows broad 
the direct connection request . The direct connection accept cast type sidelink communication , and ( b ) of FIG . 23 shows 
message or direct connection reject message has already 55 unicast type sidelink communication , and ( c ) of FIG . 23 
been described in detail in step S1940 of FIG . 19 , and shows groupcast type sidelink communication . 
therefore , detailed description of step S2140 will be omitted . For instance , the first apparatus ( 9010 ) may determine to 

In step S2150 , upon receiving the direct connection transmit at least one sidelink service to a second apparatus 
accept message , the second UE may send the direct con- ( 9020 ) via a specific cast type . For instance , the first appa 
nection accept message to the first UE . Upon receiving the 60 ratus ( 9010 ) may determine to transmit a first sidelink 
direct connection reject message , the second UE may send service to the second apparatus ( 9020 ) via unicast , and / or the 
the direct connection reject message to the first UE . first apparatus ( 9010 ) may determine to transmit a second 

In step S2160 , the direct connection confirm message may sidelink service to the second apparatus ( 9020 ) via group 
be used if the final confirmation of the sidelink service cast , and / or the first apparatus ( 9010 ) may determine to 
initiation needs to be done by the first UE . It is not essential 65 transmit a third sidelink service via broadcast . 
to apply the direct connection confirm message in the For instance , the first apparatus ( 9010 ) may transmit at 
proposed procedures . Upon receiving the direct connection least one sidelink service to a second apparatus ( 9020 ) via a 
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specific cast type . For instance , the first apparatus ( 9010 ) For instance , the first apparatus ( 9010 ) may transmit or 
may transmit a first sidelink service to the second apparatus receive at least one sidelink service to a second apparatus 
( 9020 ) via unicast , and / or the first apparatus ( 9010 ) may ( 9020 ) via a specific cast type . For instance , the first appa 
transmit a second sidelink service to the second apparatus ratus ( 9010 ) may transmit or receive a first sidelink service 
( 9020 ) via groupcast , and / or the first apparatus ( 9010 ) may to the second apparatus ( 9020 ) via unicast , and / or the first 
transmit a third sidelink service via broadcast . apparatus ( 9010 ) may transmit or receive a second sidelink 

Each of the sidelink service may correspond to a desti- service to the second apparatus ( 9020 ) via groupcast , and / or 
nation ID . For instance , the first sidelink service may be the first apparatus ( 9010 ) may transmit or receive a third 
related to the first destination ID , and the second sidelink sidelink service via broadcast . 
service may be related to the second destination ID , and the Each of the sidelink service may correspond to a desti 
third sidelink service may be related to the third destination nation ID . For instance , the first sidelink service may be 
ID . related to the first destination ID , and the second sidelink 

In step S2220 , the first apparatus ( 9010 ) may report service may be related to the second destination ID , and the 
information on the specific cast type to the network ( e.g. third sidelink service may be related to the third destination 
base station ) . For instance , the first apparatus ( 9010 ) can ID . 
report the cast type of each destination . For instance , the cast In step S2420 , the first apparatus ( 9010 ) may report 
type of each destination may be included in the sidelink UE information on the specific cast type to the second apparatus 
information message . By receiving the cast type of each ( 9020 ) . For instance , the first apparatus ( 9010 ) can report the 
destination , the network can know whether HARQ feedback 20 cast type of each destination . 
is needed for specific sidelink service related to specific For instance , it is assumed that the first apparatus ( 9010 ) 
destination ID . initiates a first sidelink service with the second apparatus 

For instance , it is assumed that the first apparatus ( 9010 ) ( 9020 ) via unicast , and the first apparatus ( 9010 ) initiates a 
initiates a first sidelink service with the second apparatus second sidelink service with the second apparatus ( 9020 ) via 
( 9020 ) via unicast , and the first apparatus ( 9010 ) initiates a 25 groupcast , and the first apparatus ( 9010 ) initiates a third 
second sidelink service with the second apparatus ( 9020 ) via sidelink service via broadcast . In this case , the first apparatus 
groupcast , and the first apparatus ( 9010 ) initiates a third ( 9010 ) may transmit information on unicast type for the first 
sidelink service via broadcast . In this case , the first apparatus sidelink service ( i.e. related to the first destination ID ) to the 
( 9010 ) may transmit information on unicast type for the first second apparatus ( 9020 ) , and the first apparatus ( 9010 ) may 
sidelink service ( i.e. related to the first destination ID ) to the 30 transmit information on groupcast type for the second side 
network , and the first apparatus ( 9010 ) may transmit infor- link service ( i.e. related to the second destination ID ) to the 
mation on groupcast type for the second sidelink service ( i.e. second apparatus ( 9020 ) , and the first apparatus ( 9010 ) may 
related to the second destination ID ) to the etwork , and the transmit information on broadcast type for the third sidelink 
first apparatus ( 9010 ) may transmit information on broadcast service ( i.e. related to the third destination ID ) to the second 
type for the third sidelink service ( i.e. related to the third 35 apparatus ( 9020 ) . 
destination ID ) to the network . FIG . 25 shows a method for transmitting information on 

Additionally , if necessary , in step S2230 , the first appa- cast type by a first apparatus ( 9010 ) according to an embodi 
ratus ( 9010 ) may transmit information on sidelink status to ment of the present invention . 
the network . The information on sidelink status may be Referring to FIG . 25 , in step S2510 , the first apparatus 
information on sidelink status related to the second appara- 40 ( 9010 ) may initiate a sidelink service with a second appa 
tus ( 9020 ) . For instance , the information on sidelink status ratus ( 9020 ) based on a specific cast type . The sidelink 
may include various information included in the direct service may be related to a destination identifier ( ID ) . The 
connection request message . The various information initiating the sidelink service with the second apparatus 
included in the direct connection request message has ( 9020 ) based on the specific cast type may comprise : deter 
already been described in detail in step S1920 or S1930 of 45 mining to transmit the sidelink service to the second appa 
FIG . 19 and step S2120 or S2130 of FIG . 21 , and therefore , ratus ( 9020 ) via the specific cast type . And / or , initiating the 
detailed description of step S2230 will be omitted . sidelink service with the second apparatus ( 9020 ) based on 

According to an embodiment of the present invention , the the specific cast type may comprise : transmitting the side 
UE can report the cast type of each destination . By receiving link service to the second apparatus ( 9020 ) via the specific 
the cast type of each destination , the network can know 50 cast type . 
whether HARQ feedback is needed for specific sidelink In step S2520 , the first apparatus ( 9010 ) may transmit 
service related to specific destination ID . information on the specific cast type related to the sidelink 
FIG . 24 shows a procedure reporting information on cast service . For instance , the information on the specific cast 

type according to an embodiment of the present invention . type related to the sidelink service may be transmitted to the 
Referring to FIG . 24 , in step S2410 , a first apparatus 55 base station . For instance , the information on the specific 

( 9010 ) may initiate at least one sidelink service using a cast type related to the sidelink service may be transmitted 
specific cast type . For instance , the specific cast type may be to the second apparatus ( 9020 ) . The information on the 
at least one of unicast , groupcast or broadcast . specific cast type may include unicast , groupcast or broad 

For instance , the first apparatus ( 9010 ) may determine to cast . The information on the specific cast type related to the 
initiate at least one sidelink service to a second apparatus 60 sidelink service may be included in a sidelink UE informa 
( 9020 ) via a specific cast type . For instance , the first appa- tion message . The specific cast type may be transmitted to 
ratus ( 9010 ) may determine to initiate a first sidelink service the base station to inform whether HARQ feedback is 
to the second apparatus ( 9020 ) via unicast , and / or the first needed . 
apparatus ( 9010 ) may determine to initiate a second sidelink Further , the first apparatus ( 9010 ) may transmit informa 
service to the second apparatus ( 9020 ) via groupcast , and / or 65 tion on sidelink status related to the second apparatus 
the first apparatus ( 9010 ) may determine to initiate a third ( 9020 ) , to the base station . For instance , the information on 
sidelink service via broadcast . sidelink status may include at least one of quality of service 
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( QoS ) information for the sidelink service , sidelink capabil- to the object or background in a real world . For example , the 
ity information , UE status information , or UE subscription MR device may include a device that fuses and implements 
information . the object or background in the virtual world with the object 

Further , the first apparatus ( 9010 ) may receive , from the or background in the real world . For example , the hologram 
base station , information on allowed interface including at 5 device may include a device for implementing a 360 - degree 
least one of PC5 interface or Uu interface . stereoscopic image by recording and reproducing stereo 

According to an embodiment of the present invention , the scopic information by utilizing a phenomenon of interfer 
first apparatus ( 9010 ) or the second apparatus ( 9020 ) may ence of light generated by the two laser lights meeting with include at least one of a terminal , a user equipment ( UE ) , a each other , called holography . For example , the public safety wireless device , a wireless communication device , a vehicle , 10 device a vehicle equipped with an autonomous driving function , a may include a video relay device or a video device 

that may connected car , a unmanned aerial vehicle ( UAV ) , an artifi be worn by a body of a user . For example , the MTC 
cial intelligence ( AI ) module , a robot , an augmented reality device and the IoT device may be a device which does not 
( AR ) device , a virtual reality ( VR ) device , a mixed reality require direct human intervention or manipulation . For 
( MR ) device , a hologram device , a public safety device , à 15 example , the MTC device and the IoT device may include a 
machine type communication ( MTC ) device , an internet of smart meter , a vending machine , a thermometer , a smart 
things ( IoT ) device , a medical device , a pin - tech device ( or bulb , a door lock , or various sensors . For example , the 
financial device ) , a security device , or a climate / environ- medical device may be a device used for diagnosing , treat 
mental device . ing , alleviating , treating , or preventing a disease . For 

Hereinafter , apparatus to which the present invention is 20 example , the medical device may be a device used for 
applicable will be described . diagnosing , treating , alleviating , or correcting an injury or 
FIG . 26 shows a wireless communication apparatus disability . For example , the medical device may be a device 

according to an embodiment of the present invention . used for inspecting , replacing , or modifying a structure or 
Referring to FIG . 26 , a wireless communication system function . For example , the medical device may be a device 

may include a first apparatus ( 9010 ) and a second apparatus 25 used for controlling pregnancy . For example , the medical 
( 9020 ) . device may include a medical treatment device , a surgical 
The first apparatus ( 9010 ) may be a base station , a device , an ( in vitro ) diagnostic device , a hearing aid or a 

network node , a transmitting terminal , a receiving terminal , ( medical ) procedure device , and the like . For example , the 
a wireless device , a wireless communication device , a security device may be a device installed to prevent a risk 
vehicle , a vehicle equipped with an autonomous driving 30 that may occur and to maintain safety . For example , the 
function , a connected car , a unmanned aerial vehicle ( UAV ) , security device may be a camera , a CCTV , a recorder , or a 
an artificial intelligence ( AI ) module , a robot , an augmented black box . For example , the pin - tech device may be a device 
reality ( AR ) device , a virtual reality ( VR ) device , a mixed capable of providing financial services such as mobile 
reality ( MR ) device , a hologram device , a public safety payment . For example , the pin - tech device may include a 
device , a machine type communication ( MTC ) device , an 35 payment device or a point of sales ( POS ) . For example , the 
internet of things ( IoT ) device , a medical device , a pin - tech climate / environmental device may include a device for 
device ( or financial device ) , a security device , a climate ! monitoring or predicting a climate / environment . 
environmental device , devices related to 5G services , or The first apparatus ( 9010 ) may include at least one 
other devices related to fourth industrial revolution fields . processor , such as a processor ( 9011 ) , at least one memory , 

The second apparatus ( 9020 ) may be a base station , a 40 such as a memory ( 9012 ) , and at least one transceiver , such 
network node , a transmitting terminal , a receiving terminal , as a transceiver ( 9013 ) . The processor ( 9011 ) may perform 
a wireless device , a wireless communication device , a the functions , procedures , and / or methods described above . 
vehicle , a vehicle equipped with an autonomous driving The processor ( 9011 ) may perform one or more protocols . 
function , a connected car , a unmanned aerial vehicle ( UAV ) , The processor ( 9011 ) may perform one or more layers of a 
an artificial intelligence ( AI ) module , a robot , an augmented 45 radio interface protocol . The memory ( 9012 ) may be con 
reality ( AR ) device , a virtual reality ( VR ) device , a mixed nected to the processor ( 9011 ) and store various types of 
reality ( MR ) device , a hologram device , a public safety information and / or commands . The transceiver ( 9013 ) may 
device , a machine type communication ( MTC ) device , an be connected to the processor ( 9011 ) and controlled to 
internet of things ( IoT ) device , a medical device , a pin - tech transmit / receive a radio signal . The transceiver ( 9013 ) may 
device ( or financial device ) , a security device , a climate / 50 be connected to one or more of the antennas ( 9014-1 to 
environmental device , devices related to 5G services , or 9014 - n ) . In the present specification , the n antennas may be 
other devices related to fourth industrial revolution fields . the number of physical antennas or the number of logical 

For example , the terminal may include a cellular phone , antenna ports . 
a smart phone , a laptop computer , a digital broadcasting The second apparatus ( 9020 ) may include at least one 
terminal , a personal digital assistants ( PDA ) , a portable 55 processor , such as a processor ( 9021 ) , at least one memory , 
multimedia player ( PMP ) , a navigation , a slate PC , a tablet such as a memory ( 9022 ) , and at least one transceiver , such 
PC , an ultrabook , a wearable device such as a smartwatch , as a transceiver ( 9023 ) . The processor ( 9021 ) may perform 
a smart glass , or a head mounted display ( HMD ) ) , etc. For the functions , procedures , and / or methods described above . 
example , the HMD may be a display device worn on a head . The processor ( 9021 ) may implement one or more protocols . 
For example , an HMD may be used to implement the VR , 60 For example , the processor ( 9021 ) may implement one or 
AR , or MR . more layers of the radio interface protocol . The memory 

For example , the UAV may be a flying object that is not ( 9022 ) may be connected to the processor ( 9021 ) and store 
ridden by people but that flies by radio control signals . For various types of information and / or commands . The trans 
example , the VR device may include a device that imple- ceiver ( 9023 ) may be connected to the processor ( 9021 ) and 
ments an object or background in a virtual world . For 65 controlled to transmit / receive a radio signal . The transceiver 
example , the AR device may include a device that connects ( 9023 ) may be connected to one or more of the antennas 
and implements the object or background in the real world ( 9024-1 to 9024 - n ) . 
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The memory ( 9012 ) and / or the memory ( 9022 ) may be transmitter in order to transmit or receive radio signals . The 
each connected inside or outside the processor ( 9011 ) and / or antenna ( 9140 ) may easily perform transmission and recep 
the processor ( 9021 ) and connected to other processors tion of radio signals . According to the exemplary embodi 
through various techniques such as wired or wireless con- ment , when receiving radio signals , the transceiver ( 9135 ) 
nection . may forward and convert the signals to a baseband fre 

According to an embodiment of the present invention , the quency in order to process the signals by using the processor 
processor ( 9011 ) may initiate a sidelink service with a ( 9110 ) . The processed signals may be processed in accor 
second apparatus ( 9020 ) based on a specific cast type . the dance with diverse technologies , such as converting the processor ( 9011 ) may control the transceiver ( 9013 ) to processed signals to information that can be heard by being transmit information on the specific cast type related to the 10 outputted through the speaker ( 9145 ) or information that can sidelink service . be read . FIG . 27 shows a wireless communication device accord According to the exemplary embodiment of the present ing to an exemplary embodiment of the present invention . 
FIG . 27 may correspond to a more detailed diagram of a invention , the sensor ( 9165 ) may be connected to the pro 

first device or second device ( 9010 , 9020 ) shown in FIG . 26. 15 cessor ( 9110 ) . The sensor ( 9165 ) may include at least one 
However , the wireless communication device of FIG . 27 is detection device being configured to discover diverse forms 
not limited to the user equipment ( UE ) . The wireless com of information including speed , acceleration , light , oscilla 
munication device may correspond to a random appropriate tion , proximity , position , image , and so on , but not being 
mobile computer device being configured to perform one or limited only to the information types listed above . The 
more embodiments of the present invention , such as a 20 processor ( 9110 ) may receive and process sensor informa 
vehicle communication system or device , a wearable device , tion acquired from the sensor ( 9165 ) and may execute 
a portable computer , a smartphone , and so on . diverse types of functions , such as collision prevention , 

Referring to FIG . 27 , the user equipment ( UE ) may automatic driving , and so on . 
include at least one or more processors ( e.g. , DSP or In the example of FIG . 27 , diverse components ( e.g. , 
microprocessor ) , such as a processor ( 9110 ) , a transceiver 25 camera , USB port , and so on ) may be further included in the 
( 9135 ) , a power management module ( 9105 ) , an antenna UE . For example , a camera may be connected to the 
( 9140 ) , a battery ( 9155 ) , a display ( 9115 ) , a keypad ( 9120 ) , processor ( 9110 ) and may be used for diverse services , such 
a Global Positioning System ( GPS ) chip ( 9160 ) , a sensor as automatic driving , vehicle safety service , and so on . ( 9165 ) , a memory ( 9130 ) , ( optionally ) a subscriber identi As described above , FIG . 27 is merely an example of the fication module ( SIM ) card ( 9125 ) , a speaker ( 9145 ) , a 30 user equipment , and , therefore , the embodiment of the same microphone ( 9150 ) , and so on . The user equipment may will not be limited only to this . For example , some of the include one or more antennas . components ( e.g. , keypad ( 9120 ) , GPS chip ( 9160 ) , sensor The processor ( 9110 ) may be configured perform the 
above - described functions , procedures and / or methods of ( 9165 ) , speaker ( 9145 ) , and / or microphone ( 9150 ) ) may not 
the present invention . According to an exemplary embodi- 35 be implemented in some scenarios . 
ment of the present invention , the processor ( 9110 ) may The processor ( 9011 , 9021 or 9110 ) may include an 
perform one or more protocols , such as layers of a radio application - specific integrated circuit ( ASIC ) , a separate 
interface protocol . chipset , a logic circuit , and / or a data processing unit . The 

The memory ( 9130 ) is connected to the processor ( 9110 ) memory ( 9012 , 9022 or 9130 ) may include a read - only 
and may store information related to the operation of the 40 memory ( ROM ) , a random access memory ( RAM ) , a flash 
processor ( 9110 ) . The memory ( 9130 ) may be located inside memory , a memory card , a storage medium , and / or other 
or outside of the processor ( 9110 ) , and the memory ( 9130 ) equivalent storage devices . The transceiver ( 9013 , 9023 or 
may also be connected to another processor via diverse 9135 ) may include a base - band circuit for processing a 
technologies , such as wired or wireless connection . wireless signal . When the embodiment is implemented in 
A user may input diverse types of information ( e.g. , 45 software , the aforementioned methods can be implemented 

command information , such as phone numbers ) by using with a module ( i.e. , process , function , etc. ) for performing 
diverse techniques , such as pushing a button of the keypad the aforementioned functions . The module may be stored in 
( 9120 ) or voice activation using the microphone ( 9150 ) . The the memory and may be performed by the processor ( 9011 , processor ( 9110 ) may receive and process user information 9021 or 9110 ) . The memory ( 9012 , 9022 or 9130 ) may be 
and may execute proper functions , such as making a phone 50 located inside or outside the processor ( 9011 , 9021 or 9110 ) , call by dialing a phone number . For example , data ( e.g. , and may be coupled to the processor ( 9011 , 9021 or 9110 ) operation data ) may be searched from the SIM card ( 9125 ) by using various well - known means . or the memory ( 9130 ) in order to execute the respective 
functions . As another example , the processor ( 9110 ) may In view of the exemplary systems described herein , meth 
receive and process GPS information from the GPS chip 55 odologies that may be implemented in accordance with the 
( 9160 ) in order to execute functions related to the position disclosed subject matter have been described with reference 
of the UE , such as vehicle navigation , map service , and so to several flow diagrams . While for purposed of simplicity , 
on . As yet another example , the processor ( 9110 ) may the methodologies are shown and described as a series of 
indicate diverse types of information and data to the display steps or blocks , it is to be understood and appreciated that 
( 9115 ) for referential usage or convenience of the user . the claimed subject matter is not limited by the order of the 
The transceiver ( 9135 ) may be connected to the processor steps or blocks , as some steps may occur in different orders 

( 9110 ) may transceive ( transmit and receive ) radio signals , or concurrently with other steps from what is depicted and 
such as RF signals . The processor ( 9110 ) may control the described herein . Moreover , one skilled in the art would 
transceiver ( 9135 ) so that the transceiver ( 9135 ) can initiate understand that the steps illustrated in the flow diagram are 
communication and transmit radio signals including diverse 65 not exclusive and other steps may be included or one or 
types of information or data , such as voice communication more of the steps in the example flow diagram may be 
data . The transceiver ( 9135 ) may include a receiver and a deleted without affecting the scope of the present disclosure . 
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What is claimed is : nication device , a vehicle , a vehicle equipped with an 
1. A method for performing sidelink communication by a autonomous driving function , a connected car , a unmanned 

first apparatus , the method comprising : aerial vehicle ( UAV ) , an artificial intelligence ( AI ) module , 
receiving , from a second apparatus , sidelink capability a robot , an augmented reality ( AR ) device , a virtual reality 

information related to the second apparatus ; 5 ( VR ) device , a mixed reality ( MR ) device , a hologram 
transmitting , to a base station ( BS ) , a radio resource device , a public safety device , a machine type communica 

control ( RRC ) message including ( i ) the sidelink capa- tion ( MTC ) device , an internet of things ( IoT ) device , a 
bility information received from the second apparatus , medical device , a pin - tech device ( or financial device ) , a 
( ii ) cast type information related to the sidelink com- security device , or a climate / environmental device . 
munication with the second apparatus , and ( iii ) syn- 10 14. A first apparatus performing sidelink communication , 
chronization reference information related to the side- the first apparatus comprising : 
link communication with the second apparatus ; and one or more memories storing instructions ; performing the sidelink communication based on the 
RRC message , one or more transceivers ; and 

wherein the cast type information includes information 15 one or more processors operably connected to the one or 
more memories and the one or more transceivers , related to unicast , groupcast or broadcast . 

2. The method of claim 1 , wherein the synchronization wherein the one or more processors execute the instruc 
tions to : reference information includes information related to a 

global navigation satellite system ( GNSS ) , a base station receive , from a second apparatus , sidelink capability 
( BS ) or a user equipment ( UE ) . information related to the second apparatus ; 

3. The method of claim 1 , wherein the RRC message transmit , to a base station ( BS ) , a radio resource control 
includes quality of service ( QoS ) information including ( RRC ) message including ( i ) the sidelink capability 
sidelink communication range information related to the information received from the second apparatus , ( ii ) 
sidelink communication . cast type information related to the sidelink communi 

4. The method of claim 3 , wherein the QoS information 25 cation with the second apparatus , and ( iii ) synchroni 
includes priority information related to the sidelink commu zation reference information related to the sidelink 
nication and delay budget information related to the sidelink communication with the second apparatus ; and 
communication . perform the sidelink communication based on the RRC 

5. The method of claim 3 , wherein the QoS information message , 
includes at least one QoS indicator value representing guar- 30 wherein the cast type information includes information 
anteed bit rate ( GBR ) or non - GBR . related to unicast , groupcast or broadcast . 

6. The method of claim 1 , wherein the sidelink commu 15. An apparatus configured to control a first user equip nication is related to a destination identifier ( ID ) . ment ( UE ) to perform sidelink communication , the appara 7. The method of claim 1 , wherein the sidelink commu tus comprising : nication with the second apparatus is performed based on the 35 
unicast , the groupcast or the broadcast indicated by the cast one or more processors ; and 
type information . one or more memories operably connected to the one or 
8. The method of claim 1 , wherein the RRC message is a more processors and storing instructions , wherein the 

sidelink UE information message . one or more processors execute the instructions to : 
9. The method of claim 1 , wherein the RRC message 40 receive , from a second UE , sidelink capability informa 

includes information related to resources for the sidelink tion related to the second UE ; 
communication . transmit , to a base station ( BS ) , a radio resource control 

10. The method of claim 9 , wherein the resources for the ( RRC ) message including ( i ) the sidelink capability 
sidelink communication is allocated by the BS based on the information received from the second UE , ( ii ) cast type 
RRC message . information related to the sidelink communication with 

11. The method of claim 1 , wherein the RRC message the second UE , and ( iii ) synchronization reference 
includes channel status information includes channel busy information related to the sidelink communication with 
ratio ( CBR ) that is measured by the second apparatus . the second UE ; and 

12. The method of claim 1 , further comprising : perform the sidelink communication based on the RRC receiving , from the BS , information on allowed interface 50 message , including at least one of PC5 interface or Uu interface . 
13. The method of claim 1 , wherein the first apparatus or wherein the cast type information includes information 

the second apparatus includes at least one of a terminal , a related to unicast , groupcast or broadcast . 
user equipment ( UE ) , a wireless device , a wireless commu 
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